Published every-other-Monday 


A MCGRAW-HILL PUBLICATION 


| Polystyrene via 
“Natural” 

Ethyl Benzene 
Page 98 


Check on Cooling 
Tower Performance 


7 
| 


For the finest in finishes— 


specify Shell Chemical products for surface coatings 


For many YEARS, manufacturers of deco- 
rative and protective surface coatings have 
depended on Shell solvents and resins for 
quality and economy. 

Shell’s family of solvents as- 
sures you complete formulating flexibility 
... meets or exceeds highest standards. 

Shell Epon® resins produce fin- 


ishes that offer outstanding resistance to 
abrasion, impact and chemical attack. 

In the production of alkyd resin and ester 
gum coatings, Shell glycerine provides out- 
standing quality and performance. 


For information and technical literature 
on specific products, write us now. 


SHELL CHEMICAL CORPORATION 
CHEMICAL SALES DIVISION 


Atlanta * Boston * Chicago Cleveland Detroit Houston * Los Angeles Newark New York Son Francisco St. Louis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Montreal « Toronto « Vancouver 
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CONDENSER AND 
HEAT EXCHANGER CLINIC 


Edited by David S. Hibbard, Metallurgical Engineer 
The American Brass Company, Buffalo 5, N. Y. 


Duplex tube applications increase as corrosion and 
temperature-pressure problems grow more complex 


New and improved processes in the 


chemical and petroleum industries 
—advancing design in power equip- 
ment both ashore and afloat, involv- 
ing ever higher temperatures and 
pressures—are calling for more and 
more duplex tubes. 

Working closely with both users 
and manufacturers of heat-exchange 
equipment, The American Brass 
Company is expanding its facilities 
to provide these special-purpose 
tubes in the combinations of metals 
and in the sizes and gages to meet 
new and growing needs. 

Dual corrosion problems. Anaconda 
Duplex Tubes have been most often 
used to meet situations involving 
dual problems of corrosion. They 
are made by drawing tubes of cop- 
per or a copper alloy either inside 
or outside of steel tubes. However, 
they can be furnished in any combi- 
nation of metals, including copper 
or copper alloys with other nonfer- 
rous metals or steel in a wide range 
of diameters and wall thicknesses. 


STEEL ON OUTSIDE OF DUPLEX 
TUBE TO HANDLE CORROSION 
FROM LEAN DIETHANOLAMINE 
BEING COOLED SHELL SIDE 


TUBE SIDE DESIGN CONDITIONS 
205°F 140 PS! 


SHELL SIDE DESIGN CONDITIONS 
250°F 75 PSI 


TUBE SHEET 
NAVAL BRASS 


ARSENICAL ADMIRALTY 

INSIDE ON DUPLEX TUBE 
TO HANDLE CORROSION 
FROM COOLING WATER 


FERRULE OF ARSENICAL 
ADMIRALTY TO PREVENT 
GALVANIC CORROSION 


SKETCH SHOWING CONSTRUCTION of Anaconda Duplex Tubes used in the cooler designed and 
built by Yuba. Tubes are 3%4’’ O.D. x .065’ wall x 16’Ve" long. The ''/ie’’ thick tube sheets of Anaconda 
Naval Brass are 319°’ in diameter and 357%s"’ in diameter. 


For extra strength. More and more 
Anaconda Duplex Tubes are being 
used in those applications where in- 
ternal or external pressures—or the 
pressure temperature combinations 
—are too great for a nonferrous tube 
alone. In this case the nonferrous 
tube is selected for the chemical 
properties required for the more 
corrosive fluid handled; and the 


A LEAN DIETHANOLAMINE COOLER using Anaconda Duplex Tubes (see detail sketch above) designed 
and built by Yuba Heat Transfer Division of Yuba Consolidated Industries, Inc., Honesdale, Pa. This 
unit will cool Lean Diethanolamine at the new 19,000 barrels per stream day delayed coker designed, 
engineered and being constructed for Socony Mobil at Paulsboro, N. J. by The Lummus Company. 
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steel tube gives the needed strength. 
U-bends. Duplex tubes can be read- 
ily bent to form the hairpin or U- 
bend tubes required for the com- 
pact U-bend tube design so advan- 
tageous in heat exchangers where 
wide temperature differences exist 
in the unit. 

Technical Assistance. Specialists at 
the American Brass Company are 
constantly working with manufac- 
turers and users of heat-exchange 
equipment, helping to solve process 
problems. This experience is avail- 
able to you. For more detailed in- 
formation on Dupiex Tubes, U-bend 
Tubes, address: The American Brass 
Company, Buffalo Division, Buffalo 
5, New York. In Canada: Anaconda 
American Brass Ltd., New Toronto, 
Ontario. 


ANACONDA 


TUBES and PLATES for 
CONDENSERS & HEAT EXCHANGERS 
Made by 
THE AMERICAN BRASS COMPANY 
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TWENTY-FOURTH OF TWENTY-SIX ISSUES 


Two petrochemical firsts 

Brand new Texas plant now rings up a pair 
of impressive firsts: Integrated processing of 
crude to polystyrene at one site; Direct recovery 
of ethyl benzene from a narrow-boiling, mixed- 
xylenes stream. Details of the operations are 
diagrammed for you in this issue’s process 


flowsheet. (p. 98) 


Three points to better flow control 

Here’s a way, in your design calculations, to 
assure full range flow control. It’s a simplified 
procedure for including system friction loss, 
pump discharge pressure and the important effect 
of control valve pressure drop. (p. 107) 


New way to check cooling towers 


Something never before available: a chart 
for really evaluating cooling towers. Three tem- 
peratures from one test can now be safely con- 
verted into a prediction of performance under 
any other set of conditions. And it’s easy to 
get this information that’s needed for efficient 


plant operation. (p. 111) 


After 40 hours—overtime? 

Neither impressive title nor impressive salary 
is your criterion. The law says that certain em- 
ployees must be paid overtime for work beyond 
40 hours a week. Here’s your guide to who is 
exempt and who isn’t. (p. 127) 
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WHAT ARE YOU LOOKING FOR 
IN A VACUUM FILTER... 


HIGH OUTPUT FROM A SMALL PACKAGE? 

The BIRD-YOUNG Rotary Vacuum Filter offers 
as much as six to ten times the capacity per foot of 
filter area as the ordinary drum filter. 

It can handle slow filtering solids at high drum 
speeds to achieve high capacity. 

It can handle fast filtering solids at high rates 
because the Bird-Young design eliminates filtrate 
pipes that restrict flow. 


DRY FILTER CAKE? 


BIRD-YOUNG construction brings full pump 
vacuum directly under the filter medium and over 
almost every inch of the drum surface. 


EXTRA EFFICIENT WASH? 


BIRD-YOUNG design permits multi-stage, 
countercurrent washing with sharp separation of 
each wash liquor from the filtrate. 


+ Bird Continuous Centrifugal Separators 

% Bird-Prayon Continuous, Rotary, Morizontal Vacuum Filters 
4 Bird-Young Single; Celi Rotary Vacuum Filters 

Bird Horizontal Tank, Vertical Pressure Filters 

Bitd-Humboldt Screen Type Oscillating Centtituzes 

* Bird Suspended Centrifugais 


FUME-TIGHT OPERATION? 


The BIRD-YOUNG is readily made fume or 
vapor tight. It is ideal for closed system operation. 


PROOF OF PERFORMANCE IN ADVANCE? 


The Bird Research and Development Center is 
equipped to provide prompt and reliable test data 
on your filter feeds under conditions closely ap- 
proximating those in your plant. 


individual machines writ 
BIRD MACHINE 

COMPANY 

South Walpole, Mass, 
Regional Offices: 
Evanston, lilinois 
Welavt Creek, California. 


Bird Centrifugal, Classifiers 
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Now: Polystyrene via “natural” ethyl benzene....... 98 


Cosden Petroleum’s polystyrene-from-crude-oil facilities 
feature integrated manufacture at one site—and faith in 
fractionation to win ethyl benzene from mixed xylenes. 


How to design flow systems for full-range control.... 107 


When you have control valves on the discharge side of cen- 
trifugal pumps, this return to fundamentals can help you 
design an effective, full-range flow control system. 


Speed design of shellside-water-flow exchangers. ..... 117 


Use these fast, easy charts to aid your calculations of trans- 
fer coefficients and pressure drops for water flow in seg- 
mental, baffled tubular exchangers., 


How to estimate stage efficiency in mass transfer..... 119 


Here are methods to calculate over-all, plate and point effi- 
ciencies in bubble-cap and sieve-plate columns; it’s a 
thorough refresher on an important step. 
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‘‘Pinpoint accuracy in temperature control... 
plus up to 95% efficiency in heat recovery." 


With a De Laval Plate Heat Exchanger, you can recover 
process heat that you’re now wasting and incorporate it 
as a highly profitable supplement to your heating system. 
Or, if your process requires pinpoint accuracy in control- 
ling product temperature over sustained periods of time, 
the De Laval unit holds the temperature precisely where 
it’s supposed to be . . . no “seeking” or time-lag. The De 
Laval unit equipped with the exclusive Vacuum Steam 
Heating System responds immediately to changes in 
operating conditions and holds the required pre-set tem- 
perature to within 1° for as long as you want it. 


Simplicity is the key: The assembled unit is a simple 
device. Plates like the one I’m holding in the illustration 
are assembled on two carrying bars between a holding 
frame. The product flows continuously in the space be- 
tween alternate plates, and the heating or cooling medi- 


Fred Wheelwright, De Laval Separator Co. 


um flows countercurrent between the adjacent spaces. 
The plates are spaced so that the liquids flow in compar- 
atively thin layers, and the exclusive corrugated design 
insures maximum turbulence in the liquid flows. These 
two factors make heat transfer rapid and uniform. 


Easy to install: You can install a De Laval Plate Heat 
Exchanger in any available, convenient spot in your 
plant. It requires a minimum of space, and the unit is 
shipped completely assembled. All you do is add pumps, 
piping and controls and the unit is ready to operate. 
Since heat transfer and connecting plates can be individ- 
ually added or removed, the system can be easily re- 
arranged at any time to perform any or all of its func- 
tions . . . heating, cooling or heat transfer. 


Custom-tailored units: The savings you realize with a 
De Laval Plate Heat Exchanger start from the moment 


December 1, 1958—Cuemicat ENGINEERING . 


Ky; Yet Care LSS Qy, 
| | 
6 
4 


— 


CueMicaL ENGINEERING—December 


of purchase. You're getting custom equipment without 
paying custom prices. As soon as we get your process 
data, our engineers draw up the specifications for a unit 
tailor-made to fit your needs. They select from ten basic 
frames according to capacity, content and function, and 
calculate the correct number and arrangement of plates. 
The unit is custom assembled and tested at our factory 
before shipment to you. 


Pinpoint temperature control: You can maintain as 
little as 3° temperature differential between product and 
heating or cooling medium in a De Laval unit. It not 
only gives maximum utilization of heating/cooling me- 
dium, it also gives complete protection against thermal 
shock and burn-on. Product uniformity and purity are 
100% protected, 


For example: As every connoisseur knows, wine may 
lose its natural flavor or bouquet unless temperature 
stabilization is carefully controlled. Roma Winery, 
Fresno, California, uses a De Laval Plate Heat Ex- 
changer in three sections to achieve complete control 
of temperature changes in processing its fine products. 
The wine enters the first section of the exchanger and is 
pre-heated, drawing heat from wine returning from the 
second section where it has been heated under precision 
controls to the exact stabilizing temperature required in 
the process. Having given up much of its heat, the wine 
then enters the third section of the exchanger where it 
flows counter-current to water and is cooled to the re- 
quired outlet temperature. 


Easy to clean: When cleaning is necessary, it’s a simple 
matter. Under most circumstances, you simply circulate 
a cleaning solution at high velocity to clean the unit 
thoroughly. When manual cleaning is desired, it still 
takes only a few minutes. By simply loosening the two 
tightening end nuts and sliding the plates along the carry- 
ing bar, all heat transfer surfaces are quickly exposed 
for hosing or hand brushing and visual inspection. Slide 


COMPACT Requires roughly % the heat 
transfer surface of a shell & tube unit. 


EASY TO CLEAN Loosening two end-nuts 
quickly exposes all heat transfer surfaces... 
broad and flat for rapid cleaning. 


the plates back together, tighten the end nuts, and the 
unit is ready to operate again. 

Corrosion control: The plate I’m holding illustrates 
some of the corrosion control features of the plate heat 
exchanger. The heat transfer plates are made in either 
type 304 or 316 heavy-gauge stainless steel — both types 
of .049 inch thickness. The use of stainless steel permits 
the processing of many corrosive liquids. Further, the 
high velocity and great turbulance of liquids processed 
in the plate heat exchanger tend to discourage corrosion 
by preventing any settling. And the plates are easy to 
clean as noted above. 


A case in point: The Wisconsin Rapids plant of Con- 
SOLIDATED WATER POWER AND PAPER COMPANY had 
trouble keeping its log soaking pond at the required 
temperature, especially during the cold months. They’d 
been blowing live steam into the pond, a system which 
was both costly and inefficient. 

Now, with a De Laval Plate Heat Exchanger, they 
recover 10,800,000 BTU per hour from spent sulphite 
liquor, all of which had been going to waste previously. 
They maintain the water temperature in the pond at a 
constant 91°F. by continuous recirculation through one 
section of the exchanger, handling 288,000 Ibs. of water 
per hour. 

Another section of the exchanger uses recaptured heat 
from the same source to pre-heat 45,000 Ibs. of process 
water per hour from 34°F. to 138°F. 

The unit doing this remarkable job with the highly 
corrosive spent sulphite liquor is also remarkably small: 
only 96-inches long, 72-inches high and 33-inches wide. 


SEND FOR YOUR FREE COPY OF OUR ILLUSTRATED BOOK- 
LET NO. S. A1067 ON THE DE LAVAL PLATE HEAT EX- 
CHANGER. MORE DETAILS AND SPECIFIC EXAMPLES OF 
BETTER PROCESS CONTROL AND PROFITABLE HEAT RE- 
COVERY. DROP US A LINE ON YOUR LETTERHEAD. 


% DE LAVAL 


SEPARATOR COMPANY 


THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 
5724 N. Pulaski, Chicago 46, Illinois 


DE LAVAL PACIFIC COMPANY 
201 E. Millbrae Avenue, Millbrae, Calif. 
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Fabrication... 


The fabrication of complex piping arrangements—which 


often exceed the capabilities of ordinary pipe shops— 


is a specialized activity at Vulcan. Here all work is 


supervised by master metalsmiths who are intimately 


familiar with the problems of fabricating stainless, 


copper and many other metals and alloys. 


Vulcan’s background of chemical industry experience 


enables us to accurately interpret specifications and eco- 


nomically fabricate to the close tolerances required in 


present-day chemical applications, This experience also 


extends to on-site supervision and training of local per- 


sonnel in the proper techniques of field fabrication and 
assembly. 
Our shops are completely equipped with facilities for 


pickling, passivating and testing. And all work is per- 
formed according to ASME, API-ASME and ASA codes. 


When your needs call for manifolds, jacketed or lined 


piping —even applications calling for unusual materials 


like Saran and Karbate—rely on the experience of 


Vulcan- Cincinnati. 


VUL-613 Engineers and Constructors e 120 Sycamore Street e Cincinnati 2, Ohio 
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LOS ANGELES 10% 


DALLAS 8% 


& 


_ HOUSTON 8% 


NEW SAVINGS 


Worthington has reduced the cost of SESC pumps by é 
a spanning the nation with new regional assembly depots. 
In addition to the primary depot in East Orange, (N.J.), 
I ‘ ok h others have been established in Cleveland, Atlanta, St. 
at t © map Louis, Houston and Los Angeles. Worthington can now 
pass along to in ways. on the 
price: as much as 10% depending upon your location. 
to see how much Two, on time—because your order can be processed and 
- shipped in of on parts 
because each of the assem epots maintains a stoc. 
less you pay! spare pars | 
In addition to assembly points, Worthington also 
maintains stocks of completely built pumps in Buffalo, 
Refer to Chemical Engineering Catalog for Detailed Chicago, Denver, New Orleans, Dallas and Tulsa. 
Description of Worthington Standard Pumps But there are other reasons why SESC (standard end 
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CHICAGO 6% 


CLEVELAND 5% 


% 
ST. LOUIS 7% 


= 


NEW ORLEANS 7% 


suction centrifugal) is far and away your best pump buy. 
Standardization gives you a bigh degree of interchange- 
ability. Pumps may be all iron, all brenze, standard 
fitted, or Worthite*. 120 different sizes, with open or 
closed impellers are available with capacities up to 2700 
GPM and heads to 550 Ft. Conventionally packed boxes 
or mechanical seals are optional in all pumps, and con- 
versions from packed boxes to seals may be made on 
units in the field. All in all there are 70,480 modifications 
of the SESC pump to choose from—the broadest com- 
bination the pump industry has to offer. 

SESC pumps also give you these benefits of standard- 
ization. You can cut your spare parts inventory by 50% 
because only four bearing frame sizes are used for the 
entire 120-pump line, and all pump parts are interchange- 


ATLANTA 6% 


WORTHINGTON PUMPS 


able. This means reduced downtime if repair or conver- 
sion is made. Finally, one basic design for the complete 
line simplifies maintenance and lowers overall operating 
costs. 

Take advantage of the new low costs—the speeded de- 
livery—the many outstanding features of the Worthing- 
ton SESC line now. For detailed information, write for 
Bulletin W-300-B-4-B. Worthington Corporation, Sec- 
tion 20-3, Harrison, New Jersey. In Canada: Worth- 
ington, Ltd., Brantford, Ontario. 


*Worthite is a high nickel, high-chromium, low-carbon alloy steel. 
Trademark Reg. U.S. Pat. Off. 


WORTHINGTON 


it 


from Cleaver Brooks 


CAPSULE REPORTS AND INFORMATION 


ON THE 


PRODUCTION OF FRESH WATER FROM THE SEA 


Low-cost fresh water 
from the sea 


One and one-quarter million gallons per day sea 
water distilling plant. (Designer's concept) 


Waukesha, Wis. — Company engi- 
neers report additional progress to- 
ward reduction of cost of fresh 
water from the sea using flash 
evaporators of conventional design. 


A typical study of a large muni- 
cipal plant (the heat source is 
extraction steam from a_ turbine 
generating station), including all 
transportation, erection, storage, in- 
terest, insurance, amortization, fuel, 
power and maintenance, etc., shows 
a fresh water cost of about $1.00/ 


NEW GUIDED MISSILE DESTROYERS 
GET CLEAVER-BROOKS 
FLASH EVAPORATORS 


The Navy’s latest guided missile de- 
stroyers, DDG 4, 5, 6, 9 and 14, to be 
built at the New York Shipbuilding 
Corp. and Todd Shipyards, will be 
equipped with Cleaver-Brooks Flash 
Evaporators, capable of supplying each 
ship with 24,000 gals. of fresh water 
per day ... flashed from the sea. 


12 


1000 gallons based upon 20-year 
amortization, 8.5¢/gallon fuel and 
not including distribution. With 
lower fuel costs or waste energy 
as a heat source the cost of water 
may be reduced 1% of the above. 


New developments on the draw- 
ing board anticipate further reduc- 
tions of 15 to 20% as possible. 
Detailed studies can be made for 
any sea-side community and in- 
quiries are invited. 


i 


**ROCK AND ROLL’’ TEST FOR 
SEA-GOING EVAPORATORS 


This tester developed by Cleaver- 
Brooks rocks a flash evaporator as 
much as 45° from horizontal to prove 
its efficiency under actual shipboard 
operating conditions. 

The illustrated model is presently at 
the Cleaver-Brooks sea-side testing lab- 
oratory site in North Carolina where 
a series of tests is being run to investi- 
gate performance and cost-reduction 

he rocking fixture was the first of 
its type and is available to check the 
effects of a rolling sea on any new de- 
sign improvements before they are in- 
corporated into production models. 
Continual improvements are ex 
to keep Cleaver-Brooks far ahead in 
the sea water evaporator field, and 
laboratory tonne acilities are being 
rapidly expanded. 


New for Off-Shore Rigs: Watch 
for a completely new Cleaver- 
Brooks waste-heat evaporator — 
soon to be announced. It's more 
compact — offers greatest econ- 
omies in production of fresh water 
on board. 


For helpful suggestions that solve your 
fresh water problems send details to: 
Dept. CE128, Cleaver-Brooks Special 
Products, Inc., 225 Grand Avenue, 
Waukesha, Wisconsin. 


SPECIAL ANNOUNCEMENT: In keep- 
ing with its continuing expansion 
the Special Products Division of 
the Cleaver-Brooks Company is 
now a separate corporation with 
the name CLEAVER-BROOKS 
SPECIAL PRODUCTS, INC. 
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translated by Downingtown... 
metallurgically speaking 


The special problems of aluminum welding and fabrication 
are another metallurgical “language” that has been expertly 
mastered at Downingtown. In this fixed-tube sheet heai ex- 
changer unit, aluminum heads, tubes and tube sheets have been 
combined with a carbon steel shell to meet specific service 
conditions. 


When heat transfer specifications call for aluminum...or 

aluminum bronze, nickel, copper, stainless steel, or almost any 

Putting the finishing touch on another heat clad or alloy... you'll find the metallurgical idiosyncrasies are 

well understood at Downingtown. Send for our informative 
booklet on heat exchanger design. 


SPECIFICATIONS OF THE UNIT 


Materiais: Aluminum Tube Side and Carbon Steel Shell 
Tubes: 192 Alclad Tubes, %” O.D. x 16 ga. x 14/0" L 
Shell Diameter: 18” 
Over-All Length: 16’ 1” 
Design Pressure: Shell Side, 100 psi—Tube Side, 200 psi 
Mab Test Pressure: Shell Side, 150 psi—Tube Side, 300 psi 
in Design Temperature: Shell Side, 250° F.—Tube Side, 350° F. 


We rolled type 329 stainless steel tubes into * 
types 316 and 304 tube sheets in making this Code Stemped: Inspected by Purchaser and Hertford 


stainless steel replacement bundle. 


Downingtown Iron Works, inc. 


140 Wallace Ave., Downingtown, Pennsylvania 
division of PRESSED STEEL TANK COMPANY siawaukee 


Branch offices in principal cities 
HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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MEAN TEMPERATURE—F 
= 
| 
Low Co . The low thermal conductivity of 


'Thermobestos is best demonstrated in actual service 
where it makes possible accurate, uniform temperature 
control, helps reduce fuel costs and contributes materi- 
ally to operating efficiency. 


Insulation 


Not damaged by water. Ther- 
mobestos has the moisture 
resistance outdoor service de- 
mands. Soak it in water for 
one day or 365—and you can 
still walk on it without dam- 
age. Dry it out and Thermo- 
bestos is as good as new, with 
conductivity and structural 
strength unimpaired. 


Johns-Manville 
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for outdoor process industry applications 


research scientists stop 
top insulating effectiveness... 


INSULATIONS 


Thermobestos® offers the lowest k factor of all 
insulations in general use throughout the process 
industries. For maximum heat control on out- 
door piping and equipment operating at temper- 
atures to 1200F it just can’t be beat! 

Yet top insulating effectiveness is only one 
reason why more and more engineers are speci- 
fying Thermobestos for refineries, chemical 
plants, and wherever hot outdoor vessels and 
piping must be insulated. For Thermobestos 
also offers a threefold bonus... 

. .. Three outstanding physical properties 
Thermobestos is 1) strong and rigid. Its hard 
composition resists crushing and easily with- 
stands unusual service abuse. Yet it is 2) light- 
weight for easy handling and fast application. 
And it is 3) highly moisture resistant, remains 
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FOR LASTING THERMAL EFFICIENCY 
MATERIALS - ENGINEERING - APPLICATION 


They added the three physical 
properties you most wanted— 
HIGH STRENGTH—LIGHT WEIGHT 


—MOISTURE RESISTANCE! 


undamaged even by prolonged wetting. 
Quickly, easily applied 


Thermobestos is made from hydrous calcium 
silicate . . . molded to size for proper fit. Its high 
strength makes it particularly adaptable for 
time-saving shop prefabrication of fittings and 
bends. 

Furnished in large sections, Thermobestos is 
easy to apply. It reduces the number of joints. 
In pipe insulation form, it comes in a complete 
selection of sizes up to 30” O. D. Also available 
in 6” x 36” and 12” x 36” blocks in a full range 
of thicknesses. 

For further information write for your free 
copy of the 12-page Thermobestos booklet, 
IN-169A. Address Johns-Manville, Box 14, New 
York 16, N. Y. In Canada, Port Credit, Ontario. 


PRODUCTS 
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Designed to provide up to 96% efficiency, 
General Electric semiconductor 

power rectifier systems offer 

reliable, economical power conversion 


for the electrochemical industry 


> 


11] SYSTEM COORDINATED General Electric metal-clad switch- LIQUID IMMERSED (I.) or dry-type (r.) Inductrol®) voltage 


gear dies normal switching functions and regulators compensate for system regulation and a-c supply 
provides. dependable a-c short-circuit protection. variations to provide d-c control at desired voltage levels. 


SYSTEM INTEGRATED BUSWAY—an interleaved 3-phase de- COMPACT, EFFICIENT rectifier sections convert alternating 

sign completes connection to rectifier. Busway provides current to direct current for process requirements. D-c current 
greater flexibility . . . reduced installation costs. transformers, mounted on d-c buses, measure output. 


¥ 
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i 
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In the last few years, General Electric has supplied semi- 
conductor power rectifier systems for over 85 electro- 
chemical installations. Users report that these systems— 
designed to provide over 99% efficiency above 15 volts 
d-c, and from 94 to 96% etliciency above 60 volts d-c— 
have increased system reliability and reduced installa- 
tion and operating costs. 


Coordinated System Components Provide Peak Per- 
formance, Longer Life—Because each electrochemical 
facility requires special d-c voltages for its particular proc- 
ess needs, power rectifier systems should be tailored to 
each installation for maximum reliability and economy. 
For this reason, General Electric manufactures all major 
power rectifier system components—including air-cooled 
and water-cooled, germanium and silicon rectifiers—and 
is fully equipped to provide installation and service as- 
sistance on all components. 


G-E Semiconductor Power Conversion Systems Find 
Wide Application—Due to their greater efficiency and 
economy, General Electric rectifier systems have enjoyed 
widespread acceptance as d-c power sources in hydrogen, 


G-E RECTIFIER TRANSFORMER gives proper 
ratio of a-c primary to desired conversion 
voltage . . . can be located out-of-doors. 


MASTER DUPLEX CONTROL PANEL provides 
centralized instrumentation and control of 
| complete G-E power conversion system. 


chlorine and fluorine plants; copper refining, aluminum 
reduction, tin-plating, chrome-plating and aluminum an- 
odizing processes; and for powering d-c motors. New 
uses for these versatile dependable power conversion 
systems are continually being developed. 


For Complete Information on General Electric system- 
engineered and performance-proven semiconductor power 
rectifier systems, contact your nearby General Electric. Ap- 
paratus Sales Office. Your G-E sales representative can 
help specify semiconductor power rectifier equipment 
specifically tailored to your process needs. 


Write G-E Co., Section 686-1, Schenectady 5, New York, 
for These Free Bulletins: GEA-6684, Semiconductor Rec- 
tifier Power Conversion Systems for Electrolytic Processes ; 
GEA-6375A, Semiconductor Power Rectifiers. 


Engineered Electrical Systems 
for the Electrochemical Industry 


GENERAL @@ ELECTRIC 


General Electric Offers Both 


Air and Water-cooled Rectifiers 


G-E AIR COOLED semiconductor power rectifiers are recommended 
for systems where d-c voltages exceed 400 volts. Trays contain several 
series rectifier, cell assemblies, fuse, fuse itor and indicating lights. 


DIRECT WA 
d-c voltages do not exceed 400-yv. Internally mounted air-cooled trans- 
formers (above) are sometimes used in smaller systems. 


wet 
ia +97 Parts Water Parts Air 
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Gives you 1000 gallon 
. 
of fire extinguishing agent 


at 14% 


cents a gallon 


Rockwood Double Strength FOAM 
liquid binds large volumes of air and 
water into a fast, inexpensive fire 
extinguishing agent. It can save you 
hundreds, even thousands of dollars 
in the cost of your fire fighting ma- 
terials. 

If you use other types of fire ex- 
tinguishing agents —- you’re paying 
for 100% of the extinguishing agent, 
plus storage and shipping. With 
Rockwood FOAM you’re paying for 
only 3 tenths of 1% and shipping 
costs are less — storage costs greatly 
reduced! 

Get all the money-saving facts. 
Send in the coupon below for com- 
plete information. Tested and listed 
by Underwriters’ Laboratories, Inc. 
Distributors in all principal cities. 


ROCKWOOD SPRINKLER 


COMPANY 
Engineers Water 
... f0 Cut Fire Losses 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
1326 Harlow Street 

Worcester 5, Massachusetts 


Please send me your illustrated 
booklet on Rockwood fire-fighting 


~ 
|! 
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New “Jal-Jacket” pipe, combining the corrosion resist- 
‘ance of rigid polyvinyl chloride with the strength of 
steel, offers you these cost-cutting advantages in han- 
dling corrosive liquids. 

LOW INITIAL COST. “Jal-Jacket” pipe costs less 
than other lined metal pipe. 

LOW COST INSTALLATION AND MAINTE- 
NANCE. Ends grooved for Victaulic couplings permit 


quick, easy make-up. Entire systems can be dismantled 
and re-assembled without damage to the PVC lining. 
“Jal-Jacket’’ can be cut to length and joined on the job. 
Requires no troughs or other costiy supporting devices. 


LONGER SERVICE LIFE. Plastic liner is bonded 
securely to the steel jacket. The ends are fully protected 
with plastic providing continuous protection from chem- 
ical attack. Steel jacket assures a tough, rugged product. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 


v 
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“Jal-Jacket” is currently avail- 
able in 20 foot mill lengths in 
three sizes, 234’, 344”, O.D. 


Get complete details by mailing 


this coupon today. 


END COLLAR... 


FIELD END cur 


*a rigid unplasticized polyvinyl chloride tube jacketed 
with electric-resistance welded steel pipe. 


Jones & Laughlin Steel Corporation 


3 Gateway Center, Pittsburgh 30, Pa. 


Send information on ‘‘Jal-Jacket"’ 
[-} Have J&L representative call 


Name 


Title. 


Company. 


Street 


City 
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CORRUGATED SLEEVE 


shields working parts 


A durable, two-ply stainless steel Sealing Bellows in 
Consolidated Safety Relief Valves isolates contaminants, 
corrosion or viscous fluids from the working parts. The 
Bellows is balanced with the seating surface. Capacity 
is less affected by variable back pressure, so you can use 
smaller discharge piping and reduce the cost of pressure- 
relieving systems. 

Full-rated relieving capacity is certain at all positions 
of the single blowdown adjusting ring because a fixed 
maximum secondary orifice provides full lift at 10% 
overpressure. Even with superimposed back p:essure in 
the relieving system, valve action is consistently positive. 

Protection of working parts is but one of many reasons 
why Bellows Type’ Consolidated Safety Relief Valves 
assure absolute protection for personnel and facilities. 


Consolidated Safety Relief Write for details, including facts about the Standard 


Valve with Sealing Bellows. ‘ 
- Type 1900-30 Series, Sizes. valve that you can convert to the Bellows type in your 


1%” x 2” to 8” x 10”. own shop. Ask for Catalog 1900. 


MAXWELL CONSOLIDATED SAFETY RELIEF VALVES 


& A product of 
Wik} MANNING, MAXWELL & MOORE, INC. 


FRASS MARK Consolidated Ashcroft Hancock Division « Tulsa, Oklahoma 
In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 


MANNING 
IN| 9 
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Prolongs Life.of 


40 YEARS * 


Cooling towers in all parts of the country were in- 


the 


IM 


Teperts and technical 


Ke) W is sig- 
vy or the companies who have contracted 


Marley for MARTREAT, wood preservative ap- 


spected for visible evidence of fungus attack. Wood 
samples from infected towers 
scopicall cultures 
plication are these with the ni.npower, facilities and 


resources to thoroughly investigate and evaluate tha 
necessity for and profitability | 


con- 
perma The mature organisms were 
| yected to the toxic effects of various chemicals and 


chemical compounds in differing dilutions. Immunity 


ooling towers. (Little considered prior to that date, a 


parndlogy, "prevalence and preven- and vulnerability of each carefully: 
fungus deterioration in structural lumber in water S + 


Marley’s exclusive MARTREAT process is 
the proven way to halt fungal decay and add 
years to the life of your water cooling tower— 
and it can be economically applied to any cool- 
ing tower now in service, regardless of age or 
make. 

A new informative Martreat Bulletin sums 
up Marley’s years of leadership and experience 
in preservative wood treatment for cooling 
towers—pinpoints the organisms that destroy 
the effective performance of your tower and 
eat away your investment. . . prescribes the 
treatment that arrests these destructive organ- 
isms, and its application techniques .. . 


demonstrates the efficacy of the Martreat 
process . . . documents industry’s whole- 
hearted acceptance of this unique wood pre- 
servative treatment. 

Only Marley can offer you this form of 
“cooling tower life insurance” backed by suc- 
cessful treatment of more than four million 
board feet of cooling tower lumber for the 
country’s largest industrial organizations 
(name list available) in the petroleum, power, 
chemical and food processing industries. Write 
today or ask your Marley representative in 
any of 56 cities for the new MARTREAT 
BULLETIN MT-58 


Also available—descriptive folder on Marley's complete engineered reconstruction services 
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The Marley Company 


Kansas City, Missouri 
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... here’s full potential for 

oil refineries, chemical and 

heavy industrial plants, 
because... 
FABRICATION ... of all types of equipment (Fractionating Columns, Gas 
Columns, Pressure Vessels, Plate and Heavy Steel Work, Special Machines, 
Autoclaves, Shells, Base Bridge Girders) ...is performed to order... 
to specification. 


MACHINING .. . fully equipped, flexible facilities for machining to close 
tolerances, regardless of product size or design. 


STAINLESS .. . separate, integrated shop for stainless fabrication protects 
against contamination by ordinary steel. 


DELIVERY ... by rail, truck or inland, coastal or overseas waterway. 


Through integrated, efficient operation, Sun Ship can reduce costs . . . increase 
your POTENTIAL. Call for an estimator or representative. 


SUN SHIP 


BUILDING & DRYDOCK CO. 
CHESTER, PENNSYLVANIA 


|! 


December 1, 1958—Cuemicat ENGINEERING 


» 
Ait. 
| 
24 


Transfer suspension to feeding 
, Prepare suspension of particles. , chamber, 


oe 


Read sediment height under gravity 
, in projector at precalculated times. 


for precalculated time, then remove 


Transfer to first centrifuge and run 
, and read in projector. | 


trifuge tube. 


fun is complete. 


Transfer feeding chamber to cen- 


sharp layer of suspension on top 


Remove feeding chamber, leaving 
of sedimentation liquid. 


Repeat centrifuging in same unit 
or in higher speed centrifuges until 


Size distribution is obtained from 
» sediment height data. 


New Low-Cost Way to Measure Size Distribution of Small Particles 


With the new M-S-A® Particle Size Ana- 
lyzer, you can start with a minimum invest- 
ment for measuring particle distribution, 
and then expand it by the purchase of 
additional components. 

This versatile analyzer is a general- 
purpose device for measuring size distri- 
bution of small particles. It is especially 
designed for measurement of subsieve par- 


ticles between approximately 0.1 and 40 
microns. Most airborne dusts, paint pig- 
ments, and many flours, chemicals, and 
pharmaceuticals lie within this range. 
Complete analyzer system includes cen- 
trifuge tubes, feeding chamber, optical tube 
projector, one or more special centrifuges, 
and tube handling and cleaning accesso- 
ries, Write for new bulletin for details. 
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Tube Projector Centrifuges 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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“BUFFALO” DOUBLE SUCTION 
CENTRIFUGAL PUMPS 


OFFER MORE FOR YOUR PUMP DOLLAR 


® Long Life @ High Efficiency 
@ Quiet Operation @ Reliability 

@ Minimum Down Time for Repairs 
@ Availability of Replacement Parts 


“Buffalo” Pumps’ engineering and rugged, dependable 
construction make them highly desirable for demanding 
industrial service. For example, ‘‘Buffalo’’ Double 
Suction Pumps for dependable clear water service 
feature precision-machined casings with ample water 
ges — impellers designed for highest efficiencies — 
ronze wearing rings — sturdy shafts and heavy-duty 
ball bearings. 
The complete line of “Buffalo” Double Suction Pumps, 
in capacities from 10 to 14,000 gpm, assures the pump 
that’s tailored to your clear water moving needs — 
exactly. For full information, contact your nearby 
“Buffalo” Engineering Representative, or write for 
Bulletin 955-R. 


Value Beneath the Surface .. . the impeller and shaft 
assembly of the “Buffalo” Double Suction Pump. 


Water enters the efficient, enclosed 
impeller from both sides, to assure 

consistant hydraulic balance. All rotating 
elements are carefully-balanced prior to assembly. 
The value “bonus” in every “Buffalo” Pump is the 
“Q” Factor — the built-in QUALITY which assures 
trouble-free satisfaction and long life. 


BUFFALO PUMPS 


DIVISION OF BUFFALO FORGE CO. 


501 Boadway 


Buffalo, N. Y. 


Canada Pumps, Ltd., Kitchener, Ont. 
Sales Representatives in all Principal Cities 


a BETTER CENTRIFUGAL 
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PUMP 


FOR EVERY LIaguiD 
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Selentific and 


4 minutes’ attention 
for 24-hour operation 


Just 4 minutes a day and a 
Beckman Model W Industrial 
pH meter are all it takes for a 
technician to prevent equipment 
corrosion by continuous pH 
control of cooling tower water 
at Collier Carbon and Chemical 
Corporation, Brea, California. 
33 For over two years, this small 
Beckman pH amplifier has 
continuously maintained cooling 
water at a pH of 6, correcting 
all variations automatically 

in about 15 seconds. And, except 
for the few minutes attention 
required every morning for 
routine meter standardization, 
it has provided maintenance- 
free operation. 

3’ Beckman pH equipment can 
also give you dependability 
with minimum attention. 

The reason: printed circuitry, 
plug-in assemblies, and 
ruggedized industrial electrodes. 
%3 Beckman makes and sells 
more industrial pH equipment 
than any other manufacturer 

in the world. Equipment 

and services are provided by 
leading recorder companies. 

For a list of these companies 
and instrument specifications, 
write for Data File P-2-14, 


Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, Fullerton, California 


It’s a Fact: More than 
500,000,000 hours have been 
logged by Beckman industrial 
pH meters...measuring 

and controlling pH 

in industrial processes. 


385 Madison Avenue 


New York 17, N. Y. 


LUMMUS AWARDED CONTRACT TO CONSTRUCT 
ACROLEIN UNIT FOR SHELL CHEMICAL CORP. 


Norco, Louisiana Unit Part of Shell’s 
$10 Million-Plus Expansion Program 


The Lummus Company has been awarded a con- 
tract to construct an acrolein unit for Shell 
Chemical Corporation at its Norco, Louisiana plant. 


The unit, scheduled for completion late in 1959, 
is an important part of a program costing more than 
$10,000,000, which will complete the remaining 
facilities in Shell Chemical Corporation's current 


production program at Norco. 


The acrolein unit to be built by Lummus will help 
the Norco plant produce about 35 million pounds of 
glycerine a year plus substantial quantities of acro- 
lein, a chemical not made in large volume until the 
development of the present process. 


Shell believes that a wider availability of acrolein 
will lead to a greater variety of end uses for the 
product, such as plastics and resins, pharmaceuti- 
cals, and textile treating. 


A second unit in the expansion program will make 
glycerine, using acrolein from the new unit and 
hydrogen peroxide from a unit which Shell com- 
pleted earlier this year. 


In addition to the new acrolein unit, other work 
done by Lummus for the Shell Chemical Corpora- 
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Artist's sketch shows relationship of 
new acrolein unit to existing plant. 


tion includes EPON® Resin Units and a Bisphenol-A 
Unit at Houston, Texas. 


For the design, engineering and construction of 
plants for the chemical industry, Lummus has over 
50 years experience—-on over 800 units for process 
industries throughout the world—to place at your 
disposal. Call Lummus on your next project. 


Tue Lummus Company, 385 Madison Avenue, 
New York 17, N. Y., Houston, Washington, D. C., 
Montreal, London, Paris, The Hague, Maracaibo. 
Engineering Development Center: Newark, N. J. 
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for thermal Processing 


Indirect Firing 


For applications when flame impinge- 
ment upon materials under process is 
not desired. Fuel is burned in com- 
bustion chambers apart from furnace 


2) | 
Reduction Type 


Excludes infiltration of air and per- 
mits reducing atmosphere in hearth 
spaces. Either solid or gaseous re- 
ductants can be used. 


Recirculation Whatever your ed, callin a Nichols 
hermal problem is involved, coll ins 
added means for control of @ thermal p im show-vou the proved ve 
— nperature and atmosphere. Com- "engineer and let him show 
= RING & R 
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COMPLETELY JACKETED ALOYCO VALVES 


Aloyco Jacketed Valves are the surest way 
to keep slow moving corrosives flowing be- 
cause they maintain higher temperatures 
than valves heated by other methods. 
Jacketed valves are made in a variety 
of sizes and pressures and are furnished 
with convenient inlet and outlet holes for 
heating with steam or other media. They 
are available in 18 8S, 18 8SMO, Aloyco 
20 and other analyses to specification. 
The broad Aloyco Valve line includes 
Jacketed Gate (above) Globe and Check 


ALLOY STEEL PRODUCTS COMPANY 


Valves, the first Jacketed Valves ever in- 
tegrally cast in high alloys. One more in- 
dication of Aloyco’s leadership in pattern 
making, foundry techniques and engineer- 
ing skills. Long experience in these areas 
has made Aloyco the world’s foremost 
specialist in Stainless Steel Valves. 

Ask Aloyco’s Corrosion Engineering 
Service to work with you on your valve 
problems. Alloy Steel Products Company, 
1801 West Elizabeth Avenue, Linden, 
New Jersey. 7.12 


Longer Lasting 
ALOYCO 


‘ 


@ 
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BIN, TANK AND HOPPER EDITION 


SIMPLICITY OF SELECTION AND OPERATION 
IS KEY FEATURE OF SUPPLEMENTARY LINE 


The WAY-PAC, a new line of Emery low-capacity, 
low price packaged hydraulic tank weighing systems, 
designed specifically for the 0 to 1000 Ib. range, is 
now being offered to the process industries. 

The accuracy of the WAY-PAC cells is % of 1% of 
range. This extreme accuracy depends upon two 
significant design features . . . a moulded rubber 
diaphragm which maintains a constant acting area 
assembly which performs the dual 
COMPRESSION. function of practically eliminating friction in the 
“piston-cylinder” assembly as well as preventing de- 
leterious pinching of the diaphragm in the event of 
cross loading. 

Five different cell types are available in the WAY- 
PAC line, each designed to perform with typical Emery 
excellence under different sets of operating conditions. 
(See Figs. 1 to 5). 

The cells are manufactured of aluminum and a top 
grade bar stock steel to eliminate any possible leak- 

aggre og ; age of the film of oil sealed in the diaphragm. 
mam oO Unique design features, coupled with the ultimate 
in manufacturing craftsmanship, have produced in 
the WAY-PAC line equipment capable of long service 
life with extreme accuracy under the most rigorous 
conditions. 

A complete line of related equipment is available 
including: tank pivots, strut assemblies, indicators and 
recorders, Although controlling and printing equip- 
ment can be supplied with and can be operated from 
the WAY-PAC cells, it is desirable that our engineers 
know the details of the installation in order to make 


FIG. 3 TYPE AD-t CELL a “Trademark 


Hm 


No. 10 
Covering design, development and application data on Emery Weighing Systems for industrial applications. 


ANNOUNCING THE NEW WAY-PAC™ LINE OF LOW-CAPACITY 
LOW-PRICE PACKAGED SYSTEMS FOR TANK WEIGHING 


Exclusive “Rolling Ball” 
Head Available in 
WAY-PAC LINE 


Te 
dom 

wise movement 
of the tank, bin, 
ho 


In essence, the WAY-PAC “rolling 
ball” head consists of three 1%” dia- 
meter stainless steel boils built into 
the top platen of the cell, ridin 
and bottom on hardened steel pilates. 
(See Fig. 6). In operation, any cross- 
wise movement, such as that incurred 
in the expansion and contraction 
the structure being weighed, rides on 
the stainless steel balls and is trans- 
mitted through them to the diaphragm. 

Load cells which do not take ex- 
eration ore not pro 

the WAY-PAC. 


cannot compare with 


OYNAMOMETER 
Moulded Rubber Diaphragm 
Gives Constant Acting Area 


PISTON AREA The moulded rub- 

ber diaphragm used 
in the WAY-PAC 

unique “rolling ac- 
i rts constant act- 
cell. This “rolling 


FIG. 4 TYPE 
WAY. a cti is illus- 


CELL TENSION. 


ee FIG. 7 trated in Fig. 7. 
Se FIG. TYPE AUst Because of this constant “rolling action”, 
TENSION. the Emery WAY-PAC lood cell is ex- 


and consistently accurate. 


PRECISION. \ 


NEW WAY-PAC 
BULLETIN 582 
AVAILABLE FOR 
DISTRIBUTION 


Our new Bulletin 582 which 
describes in detail the Emery 
WAY - PAC 
line and pro- 
vides an 
easy-to-use 
method of 
figuring your 
system costs 
is now off 
the press. ; 
Send for 
your copy 
right away. « 
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You can see why Saran Lined Pipe costs so little per year of service 


Saran anchored within a steel casing safely 
conveys corrosive liquids for years of trouble-free service 


There’s something special about this valve. It’s saran lined 
and has a Teflon V-ring packing for easier opening and 
closing and more perfect sealing with less pressure. And yet, 
the fact that valves like this are stock items is another 
example of why saran lined piping systems are more eco- 
nomical to install. 


Immediate availability of Saran Lined Pipe, valves, pumps 
and fittings means there’s no waiting. And Saran Lined Pipe 
can be cut and threaded right on the job with conventional 
tools. This lower fabrication cost, combined with the long 


life of corrosion-resistant saran, means that complete saran 
lined piping systems cost less in the long run. 

Saran Lined Pipe with the new gray liner i trouble-free 
service under operating pressures from full vacuum up to 
300 psi and temperatures from -20° F. up to 200° F. 


Send the — today to learn how you can save by install- 
ing a complete corrosion-free piping system with Saran 
Lined Pipe, valves, pumps and fittings. And be sure to ask 
about Saraloy® 898 tank linings. THE DOW CHEMICAL COM- 
PANY, Midland, Michigan. 


SARAN LINED PIPE COMPANY 
DEPT. 2003A-1 Name Title 


Please send me information on: (] Saran Lined Pipe, fittings and valves (] Saran lined centrifugal pumps [] Saraloy 898 chemical-resistant sheeting 
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2415 BURDETTE AVENUE 
City 


State 


FERNDALE 20, MICHIGAN Address 


YOU CAN DEPEND ON 
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An Electrical Engineer comes to CROUSE-HINDS 
for the ‘Lateet Dope’ on Explogion-Proof Electrical Equipment 


“Charlie,” says the visiting engineer, “I’m looking for 
the latest and best in explosion-proof electrical equip- 
ment for our new petrochemical plant. 

“We'll have a variety of hazards that will hit every 
Group under Class I of the National Electrical Code. 

“I’m here to find out what you've got that meets our 
specifications.” 


“Well sir,” says Charlie, “before we get into specs, I'd 
like to go to fundamentals for a minute. 

“You don’t need to be told that physical laws are 
unbreakable. Try to break them . . . and they break us. 
Just flirt with them and we get slapped. 

“At Crouse-Hinds we treat those laws with great 


courtesy. We respect them in the very smallest par- 
ticulars of design, construction and application . . . in 
every piece of explosion-proof equipment we build. 

“That's what the National Board of Fire Underwriters 
and similar organizations are looking for when they 
classify every Class and Group in such detail. And that’s 
why they like to see compliance with those requirements 
in the hands of competent engineers like yourself.” 


“Charlie, with what's at stake, I have to be competent 
Orelse.” 


“And we're here to help out with the right equipment 
. .. made exactly for the job you have to do... 


| : 
more 


off, let's look at the fundamentals 


“Take this OFC Switch Condulet* for example . . . It 
incorporates all the basic features of Crouse-Hinds ex- 
plosion-proof construction. The casting is of Feraloy...” 


“What's that?” 

“Feraloy is a special alloy that combines the desirable 
characteristics of both cast steel and gray iron. It’s strong, 
tough, homogeneous. It machines well and forms full 
threads.” 

“How is it on corrosion? We'll get a lot of that.” 


“Feraloy itself is alloyed for corrosion resistance. In 
addition, it is triple-layer finished on all surfaces. 

“The casing thickness is four times stronger than the 
maximum needed to contain any possible explosion of 
gas or vapor, without rupturing.” 

“How about leakage around the threads?” 


“These threaded joints are flame-tight. And right there 
you've got an important extra: For Group C and D loca- 
tions, UL calls for a minimum of five threads to insure 
cooling of escaping gases. We give you seven threads . . . 
on every threaded joint of explosion-proof Condulets. 


of explocion-proof construction. 


“This means if somebody forgets to make a joint or 
cover ‘wrench-tight’, chances are still very high of having 
at least five threads fully engaged.” 


“Good point, Charlie.” 

“One more thing about threads. Condulets are taper- 
tapped to match conduit threading, and give you tight, 
rigid joints throughout the system. And there’s a deeper 
recess for complete tightening without bottoming on the 
integral bushing.” = 

“What about seals?” 

“Whenever practical, Condulet explosion-proof equip- 
ment is factory-sealed. Wherever it’s not, we have a big 
selection of seals, breathers and drains to choose from.” 

“Wish it were physically possible for you to factory- 
seal everything, Charlie. Everybody would feel safer, I'm 
sure. O.K. ... what's next?” 


*CONDULET is a coined word registered in the 
U. S. Patent Office. It designates a brand of prod- 
ucts made only by the Crouse-Hinds Company. 


"Cuperior deeign begine where it chould ...with your needs. 


“This new EWC Control and Indicating Station development for this type of device. And it in- 
is a good example. cludes all the other features we looked at in the 
“Here is a type of control that is located out- OFC a little while back. 1 
doors as often as not. Because of this, we have “It’s versatile, too . . . available with, pilot 
designed it to be water-tight . . . as well as lights, heavy-duty pushbutton stations, selector 
explosion-proof and dust-ignition-proof. It will switches . . . in various combinations . . . and 
take hurricane rains — or direct streams of water in single, double or triple gangs. 
in washing-down operations — without breaking “The EWC shows particularly well that good 
the Neoprene O-Ring seals at cover, shafts and design is the sum of a great variety of things, 
pilot light jewels.” big and small, depending on the job a device 
has to do. But they’re all pointed toward giv- 
Aren't those threaded covers: ing you explosion-proof equipment that’s safer, 
“Threaded covers, threaded operating shafts, easier to install and operate, longer lasting, and 
and threaded pilot light cover — which is a new tuned to your needs. That’s true of the EWC... 


..Or thig oxplogion-proof Arktite’ Plug and Receptacle. 


“This Arktite is quite a work of art in its way. It con- 
forms to UL test requirements throughout. You can 
make or break contact at full load without disconnect 
switches.” 


“No flashover?” 


“Flashover is impossible. Each contact is insulated in 
a separate chamber. All arcs are snuffed out by pressure- 
deionization and lack of oxygen.” 


“Swell... but how about the grounding?” 


“The male grounding contacts are longer than load 
contacts . . . so the plug shell and tool are grounded 
before power circuit is made and remain grounded until 
after it’s broken. Chances for human error are practically 
zero with the Arktite.” 


* Registered 


= 


Charlio, we cant attord to overlook anything 
that noode to he explocion-proof." 


“Can we get everything we will need from you?” 


“Yes. Our ads say we have the ‘world’s broadest line’ 
of explosion-proof electrical equipment. That’s really true. 

“Take the items in this display: Most of them are Con- 
dulets. There are more than 15,000 items in just that one 
line . . . everything from junction boxes to process con- 
trol centers . . . in explosion-proof, dust-ignition-proof, 
or conventional construction. 

“Just to show how complete the explosion-proof part 
of the line is, here are all kinds of warning lights, horns 
and sirens . . . even exit signs.” 


“One of our most important needs in the new plant 
is communications. What have you got there, Charlie?” 


“Well, here’s a choice of manual, dial and magneto 
type telephones for desk use, or for wall or panel mount- 
ing for use on common or local battery systems.” 


“How loud can you set the bell for our noisy spots?” 


“You can have auxiliary bell or horn signals set to 
wake up a hibernating bear, if you like. 


“Now here’s something you might need in yo 
search or quality control setup — instrument Con 
to provide enclosures with glass fronts for meters, g 
and so on. And here are photo-electric Condule 
colorimetry, counting, or automatic control.” 


“We'll need plenty of that.” 


“Then there’s lighting. Name the kind and amo 
light you need . . . incandescent or fluorescent 
bench, area or flood . . . and Crouse-Hinds has 

“We're pretty proud of our new EVA Mercury ' 
— because for the first time, it offers you a UL. 
fixture which makes mercury vapor advantages ava 
in hazardous areas: 2.5 times more light, and seven 
longer lamp life than incandescents.” 


“Terrific. Anything that cuts the frequency of re 
ing in hazard zones is welcome! 

“But Charlie . . . making all this approved equip 
you must have a UL man on hand most of the t 


“That’s right . . . 


Control and 
Indicating Stations 


Signals, A 
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— Instrument Process Control Pilot Lights Switch 
; Panelboards Receptacles Flexible Couplings Enclosures | Board Components 
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ncy of relamp- 


ed equipment, 
of the time.” 


"With UL-ligted equipment in every Claee and Group, 


we work very elogely with the UL inepector-in-residenee. 


Drains 


“This is his office right here. A senior Crouse-Hinds 
engineer has the full-time job of Underwriters’ Lab- 
oratories Coordinator. Under his guidance, our engi- 
neering staff carries out UL requirements on product 
development . . . and on design modifications that are 
made to meet customer specifications. 

“Actually, every classification of UL-listed equipment 
we make is checked by the UL inspector-in-residence. 

“In a petrochemical plant like the one you're building, 
you're certain to have Group A and B locations, with 
hydrogen and perhaps acetylene present. We have ap- 
proved equipment for A and B areas. 

“You may have some hazardous dusts around, too 

. resins or coke or magnesium, and so on. If so, we 
can supply UL-listed dust-ignition-proof electrical equip- 
ment for every Group under Classes II and III, also. 


“Looks like you've got the whole ball of wax on 
products, Charlie. Anything else?” 


“There sure is — Creuse-Hinds Field Service . . . 


more —————» 


: 
Switches Breathers and 
Signals, Alarms Fittings Junctions 


"Cwefomere eay the only thing better than our praduete 
i¢ the help you get from our field engineers.’ 


to save money by installing equipment adequate for 


“I'd like you to meet one who just flew in to work out 


some customer specs and delivery timetables. I hope he 
won't be embarrassed if I tell you what makes him tick. 

“First of all, he’s an Engineer. He’s had an extended 
period of in-plant training in all departments. He has 
handled just about every kind of hazard problem and 
recommendation you can think of. He can help analyze 
your needs, and recommend the safest, most economical 
equipment for specific applications. 

“He has know-how .. . backed up by plenty of know- 
why. He knows where the hidden probabilities of explo- 
sions do their hiding. He knows the various degrees of 
hazard ... which means he knows where you can afford 


Division 2 conditions. 

“He knows what you have at risk in lives, plant, 
equipment, materials and inventory. And he’s completely 
oriented to giving them the best possible protection at 
the lowest possible cost... without ever flirting with 
those physical laws we were talking about. 

“There are 85 more field engineers like him on our 
staff. And I know you'll enjoy doing business with any 
one of them. O.K.?” 


Well, Charlie... all I can say is if that’s the service 
that comes with the product, I'm sold on Crouse-Hinds!” 


If you have a hazardous-area problem, why not call in your nearest Crouse- 
Hinds Field Engineer for practical, down-to-earth suggestions? In the mean- 
time, send for our Catalog No. 3400, containing detailed descriptions and 
specifications on Crouse-Hinds Explosion-Proof Electrical Equipment. ‘ ‘ 


CROUSE@HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 
Crouse-Hinds Company of Canada, Ltd., Toronto, Ont. 
Crouse-Hinds Instrument Company, Inc., Silver Spring, Maryland 
@ CONDULET® ELECTRICAL EQUIPMENT (Explosion-Proot and Conventional) @ FLOODLIGHTING 
@ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 


These products are sold exclusively through contact 


electrical For help. 
one of the following offices: Atlanta Baton Rouge Birmingham Boston Buffalo Chicago Cincinnati 
Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
Los Angeles Milwaukee New Orleans New York Omaha Philadelphia Pittsburgh Portland, Ore. 
St. Louis St. Paul 
Representatives: A 


Salt Lake City San Francisco Seattle Tulsa Washington 
Ibany Baltimore Charlotte 
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A word to the refractory-wise: 


The recession 
fading fast... 

are you ready 
for the rebound? 


Industry is on the move again. But management has learned valuable lessons 
from the recession. In the future they will exercise extremely close control of 
costs. To satisfy this sharp-eyed attitude, unit costs and prices must be brought 
down to a rock-bottom low. So make sure your furnaces can help cut production 
costs, Make sure your furnaces are ready mow to operate at peak efficiency 


during the months to come. 


Consider the “vulnerable” areas in your furnace, for example — areas sub- 
jected to flame impingement or heavy loads, or exposed to abrasion or corro- 


sion. Or other working areas where heat must pass through the refractory. 
These are the areas where you can substantially cut production costs — par- 


ticularly if you use one of our special-purpose Super Refractory materials. 
The three examples on this page show how /arge these savings can be. 


LAST 5 TIMES AS LONG. In this high temper- 
ature atmosphere furnace, parts travel through 
.on a cycle from cold to 2100°F to cold in 1 
hour and 10 minutes, Metal fixtures warped, 
stuck to parts. Thicker fixtufes absorbed fur- 
nace heat. Super Refractory fixtures outlasted 
the alloy 5 to 1, cut weight, ended sticking, 
and cost less as well. 


STOP ALL MAINTENANCE FOR 2 YEARS. Notches in 
this walking beam furnace lasted 4 to 6 months, and 
furnace had to be shut down almost weekly for 
repair on the notches (on which bars being heated 
rest). When Super Refractory rests were installed, 
the furnace ran for 2 years without any repair at all, 
and ran another year with only 10% replacement. 
Cost? Less than half that of alloy. 


CARBORUNDUM 


Registered Trade Mark 


HERE’S HOW YOU CAN 
START CUTTING COSTS: 


it will take less 
than an hour to 
read these two 
booklets about 
the applications— 
and properties — 
of Carborundum’s 
unique, new super 
refractories. Send 
for them today, 
to Refractories 
Div. Carborundum 
Company, Perth 
Amboy. N. J., 


Dept. H.128, * 


HANDLES CHEMICAL ATTACK FOR 5 
YEARS. This nozzie sprays 150°F acid 
into an absorbing chamber where gases 
are at 1800°F. This Super Refractory 
easily withstands this tough combina- 
tion of both corrosion and sharp tem- 
perature gradient, and lasts over 5 years, 
compared to 2 months for metal. 
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for Mixing and Blending ¢ Size Reduction 
Size Classification ® Bulk Materials Handling ¢ Pelleting and Densifying 


Published in the interest of better processing by Sprout, Waldron & Co., Inc., Muncy, Penna. 


Production 
and 
Quality 
up with 
Single Runner 
Attrition Mill 


The use of a 36” swinghead, sin- 
gle runner attrition mill at The 
Garlock Packing Company, Palmy- 
ra, New York is reported to have 
increased production, lowered costs 
and improved quality. 

The asbestos fiber at The Garlock 
Packing Company is used in the 
production of textile yarns and 
cloth which become base materials 


Fiberizing asbestos by means of Sprout- 
Waldron single runner attrition vues 


speeds production, ups quality, cuts 
waste. 


for mechanical packings, gaskets 
and compressed asbestos sheet. 
Fiberizing equipment previously 
used consisted of a roll crusher, a 
vertical opener, and a willow used 
in conjunction with a ceiling con- 


denser. The Sprout-Waldron 36” 
swinghead single runner attrition 
mill which replaces these units is 
simple and compact by comparison. 

The following advantages have 
been noted: 

1. The fiberizing and blending of 
milled asbestos have been improved. 

2. Production rate has been in- 
creased. 

3. Separation of short fractions 
of asbestos has been reduced, thus 
minimizing waste. 

4, Simple adjustments on the at- 
trition mill plates permits flexibility, 
whereas fiberization with the old 
equipment could only be controlled 
by the rate of feed. 

5. Semi-crude blue asbestos ‘is 
fiberized in one pass through the 
attrition mill. Previous methods 
required two passes. 


POLY ae RESIN BLENDED IN STAINLESS STEEL MIXER 


Stainless steel jacketed vertical mixer 
being fed through table high hopper at 
General Electric Company's Chemical 
Development Department in Pittsfigld, 
Massachusetts. 


40 


Uniform blending of polycarbo- 
nate resin at the General Electric 
Company’s Chemical Development 
Department plant in Pittsfield, 
Mass., is being accomplished in a 
special stainless steel 50 cubic foot 
vertical mixer. The 10’ 10%” high, 
60” diameter vertical mixer is jack- 
eted for 14.7 psig steam pressure. 

The product to be blended is 
trade named, “Lexan”. It is a spe- 
cial polycarbonate resin molding 
compound developed by the Gen- 
eral Electrical Company to provide 
unusual toughness and heat stabili- 
ty. The mixer’s job is to blend this 
resin while in %” chopped rod pel- 
let form just prior to packaging. 

In designing the mixer, four ma- 
jor problems had to be overcome. 
The material had to be kept warm 
during processing; floor space was 
at a premium; excessive attrition 
had to be avoided; and it was de- 


sired to feed the mixer from the: 
ground floor. 

The use of a steam jacket on the 
mixer solved the problem of keep- 
ing the material warm during proc- 
essing. The selection of the Sprout- 
Waldron vertical mixer design took 
care of the floor space require- 
ments. This 50 cubic foot capacity 
mixer, including the table height 
loading unit requires less than 15 
square feet of space. 

Tests were conducted to find the 
optimum motor speed to assure 
thorough blending with a minimum 
of attrition . . . and ground floor 
feeding was achieved by the design 
of the mixer which receives its sup- 
port from four vertical legs at- 
tached to the sides of the cylinder. 
The hopper is centered just about 
table top level for convenient feed- 
ing. The forced feed-in screw and 
elevating section below the mixing 
cone offers maximum efficiency. 
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problem of 
metering “tricky” liquids 
eliminated! 


Foxboro 
EIGHT-RATE 
SYSTEM 


accurately controls flow rate 
of any liquid that will 
pass through a pipe 


Here’s a Foxboro batch control system 
designed especially for liquids that under- 
go wide fluctuations of density or viscos- 
ity, or for liquids at high temperatures. 


not affect the system's accuracy. 

The Foxboro Weight-Rate System con- 
trols flow rate by weight of liquid rather 
than by volume. Functions of a load cell; 
a Dynalog* electronic recorder; and a 
Cyclelog* pneumatic controller are coor- 
dinated to do this. 

Operation is simple. You merely set 
weight of liquid, dial the desired time, and 
push a button. The automatic control sys- 
tem does the rest, while keeping an accu- 
rate record of the whole process. 


Best of all, the Foxboro Weight-Rate 
System requirés practically no mainte- 
nance. That's because neither the measur- 
ing element nor the controller ever come 
in contact with the process liquid. 

If batch operations with “tricky” chem- 
icals are your problem, Foxboro has the 
answer. Call your local Foxboro Field 
Engineer for full details, or write The 
Foxboro Company, 3612 Neponset Ave., 


Foxboro, Mass. 
J *Reg. U.S. Pat. Off. 


a Small volumes, corrosive liquids — even 
tick t 
 6eNTROLLER liquids that stick to the side of a tank will 


HOW IT WORKS The Foxboro Weight-Rate Flow 
' Control System controls weight of liquid passing from a 
; weigh tank suspended from a load cell (either hydraulic 
1 or strain gauge-type). Cell continuously measures decreas- 
' ing weight of liquid. Controller records weight. controls 
' 


time of draining, and sends pneumatic control signal to a 
Foxboro Stabilflo Valve installed in drain line. After correct 
amount of liquid is taken from tank in the desired time, 
controller automatically closes valve, 


OXBOR FLOW CONTROL SYSTEMS 


REG. U.S. PAT. OFF. 
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An operator in the Saran 
Process Laboratory of the 
Midland Division of The Dow 
Ch ical Pp y loads 
material into a Stokes Vacu- 
um Shelf Dryer. This unit is 
equipped wth nine, 24” x 
36” drying shelves . . . and 


Dow chooses Stokes Vacuum 
Shelf Dryer for Saran Laboratory 


The new Saran Process Laboratory of the Midland 
Division, The Dow Chemical Company (Midland, 
Michigan), has installed a Stokes Model 238-F 
Vacuum Shelf Dryer. This equipment is being used 
for drying a variety of resinous products on a lab- 
oratory and developmental scale. This particular 
model was furnished as a complete package, includ- 
ing a Stokes 9KW electrically heated hot water 
system with temperature ‘range of 80 to 210° F. 


Stokes Vacuum Shelf Dryers enable the safe drying 
of heat or air-sensitive materials which must remain 
dormant during processing. Units are available for 
heating by hot water, steam or heat transfer liquids. 


Vacuum Equipment Division 
F. J. STOKES CORPORATION 


5500 Tabor Road, Philadelphia 20, Pa. 


Fabrication is from ASME Code-inspected materi- 
als — by ASME Code-certificated welders — with 
final inspection according to ASME Code. All mani- 
fold connections are made outside the chamber, 
eliminating any risk of product contamination by 
internal leakage. Major components for a variety 
of shelf drying systems are stocked — for fast deliv- 
ery, while meeting individual customer requirements. 
Stokes produces rotary vacuum dryers, rotating 
vacuum dryers, vacuum shelf dryers, drum dryers 
and flakers, tabletting equipment . . . maintains a 
complete laboratory to provide expert application 
assistance. Write Stokes, or contact your nearest 
Stokes office for complete information. 
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i Tidewater Oil Company’s 200 million 
_ dollar refinery near Wilmington, Dela- 
ware. Six of its eleven processing units 


SQUARE 
CONTROL 
CENTERS 


serve New 


TIDEWATER REFINERY 


Here’s Why Square D is Your Logical Choice, too! 


INCREASED SAFETY! « Bus bars fully enclosed, rigidly supported and 
have ample cross section. Circuits isolated by individually enclosed 
plug-in units. Disconnect handle gives maximum operator protection. 
FLEXIBILITY! « Individual plug-in units or complete sections easily 
added, removed or exchanged. Pushbuttons, pilot lights, and selector 
switches readily added to unit doors. 
INSTALLATION ECONOMY! « All wiring channeis are large and accessi- 
ble from front without removing units. No “wire fishing.” 
SPACE ECONOMY, TOO! « Up to six combination starters fit in a 20" x 90” 
section. Plug-in unit heights designed in space-saving increments of 3”. 
SUPERIOR DESIGN you can actually see and feel. Practical, modern styl- 
‘ ing. Greater structural strength gives more rigidity and assures preci- 
sion alignment. 


Welle for CONTROL CENTER BULLETIN... 
Square D Company, 4041 N. Richards St., Milwaukee 12, Wis. 
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” al are largest of their types ever built! 


EC&M neavy inpustry ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPAN 


(Top photo) In the refining area 


Square D Control Centers provide a 
portion of the centralized control of 
pumps and compressors. In the mainte- 
nance shop they control power, heating, 
ventilating and lighting. 

(Lower photo) Another Square D 
Control Center, located in the Employe 
Relations Building, provides pushbutton 
control of air-conditioning units and com- 
pressors. Infirmary X-Ray equipment 
and parking lot lighting also ore re- 
motely controlled from this Center. 


Goodyear Tire & Rubber Company reports no 
valve clogging or interruption to flow in han- 
dling viscous fluids — with Grinnell-Saunders 
Straightway Diaphragm Valves. 


Grinnell-Saunders Straightway Valves are now in use on 
serum lines of the Goodyear Tire & Rubber Company. 
Serum is a suspension of rubber particles in an acid 
brine solution. The installation pictured above is in 
Goodyear’s Synthetic Rubber plant at Houston, Texas. 


Grinnell-Saunders Straightway Valves were selected 
for this service because of their straight-through design. 
Material in process cannot build up and choke off flow 
because there are no pockets or gate trenches to trap 
solids. The straight-through feature also assures speed, 
ease and economy of rodding out, when necessary. When 
a diaphragm must be replaced — that job, too, can be 
done quickly, without removing the valve body from 
the line. 

Isolation of operating parts from the fluid stream is 
still another important advantage of the Grinnell valve 
. . . eliminating corrosion and clogging of the valve 


mechanism while, at the same time, preventing con- 
tamination of product in the line. 


Grinnell-Saunders Diaphragm Valves are available 
in a wide range of body, lining, and diaphragm mate- 
rials to meet different service conditions. To secure 
further information, contact the Grinnell branch office 
nearest you — or write directly to Grinnell Company, 
Inc., 277 West Exchange Street, Providence, R. I, 


&, 4 fi 
Diaphragm lifts high for streamlined 


flow in either direction. No irregular 
surface to trap deposits. or 


Diaphragm presses tight for positive 
closure, even when handling viscous 
s materials, 


GRINNELL-SAUNDERS DIAPHRAGM VALVES 


Grinnell Company, Inc., Providence, Rhode Island 


Coast-to-Coast Network of Branch Warehouses and Distributors 


industrial supplies ° 


aaa pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
ay Grinnell-Saunders diaphragm valves * pipe ° prefabricated piping * plumbing and heating specialties * water works supplies 
Grinnell automatic sprinkler fire protection systems ° 


Amco air conditioning systems 
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Memorandum: 
To a thoughtful engineer... 


engineer 
place on quality ? 


These two medium sized deaerators look alike. We designed both. They have the 
same outlet capacity, carry similar guarantees and meet the ASME code. But 
one costs $2000 more than the other. 
Which is the better buy? 
Obviously, you would want to know more about each unit in order to make 
a sound decision. Construction to ASME standards and basic guarantees are 
but part of the quality story. The higher priced unit, for example, has far 
heavier shell plate, more tray area and spilling edge, superior shell reinforcement, 
stainless instead of carbon steel baffle, anti-flash downtake. All of these 
features, we have found, are important to continued top performance. 
As one of the world’s largest and most experienced manufacturers of 
deaerators, we believe we know which unit is the better buy. Extra margins 
of strength and capacity—wisely selected—are not luxuries but sound 
investments that eliminate downtime and expensive field repairs. 
That is why we recommend quality, and why thoughtful engineers 
insist on quality. If you are considering the purchase of deaerating 
equipment we are prepared to help you evaluate all the features that realty nl 
mean true economy in service. Ask for Bulletin 4650 on the ond applications. 
and How of Deaeration’”’ 


co lh e CORPORATION Representatives in thirty-two principal cities in U.S., Hawaii, 


Puerto Rico; also Havana, Cuba; Paris, France; La Spezia, Italy; 
3113 N. 17th Street, Philadelphia 32, Pa. Mexico City, Mexico; Caracas, V la; Santiago, Chile. 
Philadelphia * New York © Chicago POTTSTOWN METAL PRODUCTS DIVISION— 
Cochrane Water Conditioning, Limited, Toronto, Montreal, Winnipeg, Canada, Custom built carbon steel and alloy products. 
Demineralizers + Zeolite Softeners *« Hot Process Softeners + Hot Lime Zeolite Softeners « Dealkalizers « Reactors » Decerators « Pressure Filters 
Continuous Blowoff Systems « Condensate Return Systems « Steam Specialties 
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Closely Machined to Contain High Pressures 


As pressure vessels go, this is a relatively small 
one—just 141% tons fully assembled. But it 
contains literally scores of parts, some of which 
required elaborate machining. 

After we had made the steel and done the 
necessary forging and treating, our machinists 
took over. Most of the tolerances were small, yet 
every specification was met in ful]. Under hydro- 
static test, the vessel “‘proved out” perfectly. 

At Bethlehem, machining is done as carefully 
—and capably—as the vital preliminary steps. 


BETHLEHEM 


Thus a completed Bethlehem vessel always has 
the snug, tight-fitting parts so essential in 
pressure work. Call us when in the market for 
fully machined converters, reactors, separators, 
filters, autoclaves, accumulators. We build 
them in a complete range of sizes up to 150 
tons or more. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by 
Bethlehem Pacific Coast Steel Corporation. 
Export Distributor: Bethlehem Steel Export Corporation 


STEEL 


pETHEEHEN 
STEEL 
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WYANDOTTE 


CHEMICALS 


Because of the diverse areas of Wyandotte’s technical- 
service activities, savings to customers are sometimes 
difficult to pinpoint and project. 

Ofttimes no saving at all is effected. But in almost 
every instance a valuable service is performed. 

For example, take the application of a new three- 
stage bleaching operation that Wyandotte technical 
service helped to develop in a paper mill. It enabled the 
mill to get fibres from waste paper fully equal to 
virgin pulp. 

Or, take the case of a salt manufacturer whose 
problem was solved with special handling equipment 
—recommended through our technical service. 

Or, the case of a detergent maker who sought and 
received a surfactant with lower foam characteristics, 
making possible an improved product. 

All helpful services, but impossible to measure in 
terms of savings. 


Can Wyandotte technical service 
save money for you? 


ONE OF A SERIES 
Printed by offset lithography on 
70-lb. paper containing Wyan- 
dotte PURECAL® in the coating. 


Contrast these examples with the experience of a 
famous brewery where Wyandotte technical service 
recommended a change to liquid caustic . . . which 
resulted in savings of from $26,000 to $52,000 annually 
in caustic costs. 

The big point is: The primary purpose of Wyandotte 
technical service is to help our customers use our 
products to the best advantage in their operations. 
This we do. 

That we are able at the same time to effect savings 
for customers is further evidence that our technical 
service is deep-rooted and sincere. 

If you want to put Wyandotte to work for you, or 
if you want technical data on Wyandotte products, con- 
tact our nearest representative . .. or drop us a line, 
giving as many details of your request as possible. 

For a pictorial presentation of Wyandotte at work, 
turn the page. 


SODA ASH « CAUSTIC SODA « BICARBONATE OF SODA « CALCIUM CARBONATE ¢ CALCIUM CHLORIDE ¢ CHLORINE « MURIATIC ACID * HYDROGEN « DRY ICE 
GLYCOLS ¢ SYNTHETIC DETERGENTS (anionic and nonionic) * CARBOSE® (Sodium CMC) « ETHYLENE OXIDE ETHYLENE DICHLORIDE « PROPYLENE OXIDE « PROPYLENE 
DICHLORIDE POLYPROPYLENE GLYCOL DICHLORODIMETHYLHYDANTOIN CHLORINATED SOLVENTS OTHER ORGANIC AND INORGANIC CHEMICALS 
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Designing a continuous hypochlorite unit 


... an example of Wyandotte technical service at work 


2 A continuous system was chosen because of better control, more 

uniform product, space savings, lower labor costs. Step Two: The 
plant was engineered by Wyandotte technical service to determine 
capacity, materials of construction, and properties of finished bleach. 


When he decided to build a new bleach plant, a Wyandotte chlorine 

customer took a wise first step: He called in a Wyandotte technical- 
service representative to weigh the economies of using the batch 
method versus a continuous unit, and recommend a course of action. 


A final report was prepared covering all phases of the installation. 
(Safety, of utmost importance, had not been overlooked.) This 
report—backed by firsthand experience and know-how—was then 
discussed with the customer by Wyandotte’s technical-service man. 


Wyandotte chlorine is sold with a guarantee of satis- 
faction. And it’s backed by the highest caliber technical 
assistance . . . encompassing such helpful services as 
recommending handling and unloading systems, safety 
instruction, designing new processing equipment. Tech- 
nical service is available to all Wyandotte customers. If 
you have a problem that falls within our technological 
or manufacturing background, check with us . . . our 
3 Wyandotte’s pilot-plant unit for continuous production of hypo- approach is designed to provide answers. Wyandotte 

chlorite helped solve problems ranging from design to optimum Chemicals Corporation, Michigan Alkali Division, Wyan- 


product properties. For, using oxidation-reduction potential, it can sis 
produce solutions of from 40 to 160 grams per liter available chlorine. dotte, Michigan. Offices in principal cities. 
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DEVELOPMENTS. ... 


DECEMBER 1, 1958 h C nN t a t O r 


C. H. CHILTON 


Lower-cost calcium carbide 
is claim of Stearns-Roger, 
Denver engineering firm, 
via “new processing meth- 
ods” which entail less capi- 
tal investment, labor and 
power than conventional 
facilities. Present work is 
aimed at utilization of 
Western lignites. 


New aluminum alloy, desig- 
nated X-8001, is used ex- 
tensively in core of 
Argonne Low Power Re- 
actor, being dedicated this 
month at Arco, Idaho. 
Containing 1% nickel, 
X-8001 alloy is much less 
costly than other mate- 
rials (e.g., zirconium) 
used heretofore in power- 
producing reactors. 


Fisher Scientific Co. will in- 
troduce this month its 
new zone-refining appara- 
tus which automatically 
turns out hyperpure or- 
ganic and inorganic chem- 
icals. 


New furnace for reforming methane 


Scheduled for startup next month at Best 
Fertilizer’s new 100-ton/day ammonia plant 
at Lathrop, Calif., is a nove) furnace for steam 
reforming of methane. It has already proved 
its worth in two units now on stream in 
Germany. 

Built by Selas Corp. of America, Dresher, 
Pa., the new furnace is a special modification 
of the Selas Gradiation heater, which is used 
widely in petroleum refineries. Like the 
Gradiation heater, the new furnace employs 
ceramic-cup radiant burners spaced at regular 
intervals in the opposing furnace walls. How- 
ever, the catalyst-filled tubes in the Selas re- 
forming furnace are disposed vertically, like 
conventional reforming furnaces, rather than 
horizontally. The Best unit is about 6 ft. wide 
and 30 ft. tall. 

Design of the Selas furnace makes it 
possible to obtain optimum pattern of heat 
release throughout the furnace, without hot 
spots, by adjusting the settings of individual 
burners. Zone-control heating, says Selas, 
means higher capacity and longer tube life. 
Such control is difficult to achieve with con- 
ventional bottom-fired, vertical reforming 
furnaces. 

Best Fertilizer actually got quotes from 
three builders of conventional reforming 
furnaces. Not only did the Selas furnace ap- 
pear to provide operating advantages, it was 
also lowest in first cost. 


Prestretched Mylar for LP tape 


Chemical technology has found a way to 
impart higher strength to extra-thin, long- 
play, magnetic sound-recording tape. The se- 
cret: Oriented prestretching of its Mylar poly- 
ester film base. 

Manufacture of all Du Pont Mylar film 
includes some stretching for enchanced 
strength. But for the new type, called Mylar 
50T, Du Pont has devised a way to stretch- 
orient a maximum number of molecules in one 
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Complete “Safety” 
—At Lowest “Over-All” Cost! 


Bulletin 709 Size 1 Solenoid Starter in NEMA 
Type 7 enclosure for hazardous gas locations. 


NEMA 4 NEMA? NEMA8 NEMA 11 
Watertight For Hazardous _ For Corrosive Corrosion- 
Weatherproof Dust l i H dous Gas proof 


Allen-Bradley Bulletin 709 across-the-line solenoid start- 
ers are made in nine sizes with maximum ratings up to 
‘50 hp, 220 volts; 900 hp, 440-550 volts. 


Allen-Bradley Co. 
1337 S. First Street, Milwaukee 4, Wisconsin 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


It takes time—which is money—to inspect control in bolted 
NEMA Type 7 or NEMA Type 9 enclosures. Therefore, 
though the initial cost may be the same, it will reduce “main- 
tenance” costs to select the control which does not require 
“regular” inspection. Such control is made by Allen-Bradley. 


The simple contact mechanism for which A-B starters are 
famous has only ONE moving part. This is your assurance of 
millions of trouble free operations. There are no bearings to 
corrode and stick . . . no flexible jumpers to break. And the 
double break, silver alloy contacts never need servicing — 
they remain in perfect operating condition until completely 
worn away. In addition, all A-B starters have permanently 
accurate thermal overload relays that protect motors against 
burnouts — whatever the atmospheric conditions. 


Specify Allen-Bradley quality motor control for all your in- 
stallations . . . you’ll save on maintenance and enjoy maxi- 
mum safety. 


NZ 
ALLEN-BRADLEY 


OTOR CONTROL 
=> QUALITY 
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direction. This concentrates the strength in 
the tape’s lengthwise direction, enables it to 
absorb more punishment during use. 

Break strength of the new Mylar 50T 
tape, 0.5 mil thick, is 120 oz. per %4-in. width, 
compared with 56 oz. for Mylar 50A, a type 
of film not stretched via the new technique. 

Within the past six months, four major 
tape manufacturers—Minnesota Mining, 
Audio Devices, Reeves Soundcraft and Or- 
radio—have started using Mylar 50T in an- 
swer to consumer demands for more durable 
double-play tape. Previously, the extreme 
thinness required to get 2,400 ft. on a 7-in.- 
dia. reel (instead of the usual 1,200 ft.) led 
to trouble with frequent breakage during the 
normal starting and stopping of home record- 
ing and playing equipment. 

The new 50T-based tapes, though priced 
at retail at almost double the 50A-based 
tapes, are expected to capture about 20% of 
the amateur market, which in 1957 totaled 
about $3 million in sales. 

The industry does not expect it to make 
such a big dent in the professional market. 
Professional equipment accommodates larger 
reels than the 7-in.-dia. limit for home equip- 
ment. Therefore, extra-thin tape has no spe- 
cial selling point to offset the relatively low 
price of 114-mil-thick cellulose acetate-base 
tape in general professional use. 


Polypropylene fiber is on the way 


On both sides of the Atlantic, polypro- 

pylene is making news. In Europe: 

¢Polyprupylene fiber is now definitely 
slated for commercial production by Monte- 
catini. A 10-million-lb./yr. plant at Terni, 
Italy, will turn out both staple and continu- 
ous thread. Plant will be designed for rapid 
expansion to twice its initial capacity. 

¢Shell Chemical in Britain has started 
marketing limited quantities of polypro- 
plyene injection-molding resins under the 
trade name Carlona. 

Montecatini had previously announced its 
intention of boosting output of Moplen poly- 
propylene plastic from its Ferrara plant to 
20,000 tons/yr., nearly three times original 
capacity. And projected potential production 
is now put at 30,000 tons. 

Chances are good that a U. S. polypro- 
pylene fiber won’t be long on the way. Her- 
cules tells CE that it is producing develop- 
mental quantities of a C; polymer especially 


. . CHEMENTATOR 


tailored for fiber manufacture. A number of 
potential spinners are working with this ma- 
terial, and progress has been significant. 
Hercules disclaims any intention of getting 
into the fiber business, will be happy to ex- 
pand its 20-million-lb./yr. plant at Parlin, 
N. J., in order to supply resins to fiber pro- 
ducers. 
Other related developments in this coun- 

try: 

¢ Eastman Kodak has announced its in- 
tention of building a commercial-scale poly- 
propylene plant. Eastman, of course, is al- 
ready well entrenched in both plastics and 
fiber fields. 

eEnjay Co., a Jersey Standard subsi- 
diary, has chosen the trade name Escon for the 
polypropylene it will market from Humble Oil’s 
projected 40-million-lb./yr. plant at Baytown, 
Tex. Humble, another Jersey affiliate, will 
channel about half its output through Spencer 
Chemical’s marketing organization. 


New foam makes better insulation 


Thermal conductivity 
Btu./(sq. ft.) (hr.) (°F. /in.) 


Blown with Freon- Il 


0.3 


0.1 


0 | 2 3 4 5 
Foam density, |b/cu. ft. 


All major manufacturers of home refrig- 
erators are reported in production or seriously 
considering production of models insulated 
with a new kind of rigid urethane foam. 

In the new material, the foaming agent 
is a fluorocarbon gas instead of the usual car- 
bon dioxide. Result: A marked decrease in 
thermal conductivity, permitting refrigerator 
makers to cut insulation thickness in half. 
This means less bulky outer dimensions or, 
conversely, more room on the inside. 

Urethane resins are made by reacting an 
isocyanate with a polyester or polyether. To 
get a foamed urethane, water is normally 
added, which reacts with excess isocyanate 
to liberate CO.. 


(Continued on page 54) 
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Was the P-K “Twin-Shell” Blender the process industries can eliminate such 
post-blending operations as pulverizing and screening, with their time-consuming materials 
handling. Blending time itself is cut from hours to minutes. And some hitherto impossible 
blends are achieved easily with the P-K “Twin-Shell.” Here’s how “Twin-Shell’s” unique 
design speeds processing: 


DISCHARGE PRODUCT easily 
through apex of shells. Acces- 
sibility of interior and easy 
removal of Liquid-Feed Bar 
speed cleaning. 


De this new concept in blending! Accept this invitation. 
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ADD LIQUID. Centrifugal force 
sprays atomized liquid from 
periphery of control discs on 
Liquid-Feed Bar into finely dis- 
persed solids. 


TUMBLE AND AERATE. As 
shell revolves, rapidly spinning 
wire cage intensifier breaks up 
agglomerates, literally creates 
dust storm in material. 


CHARGE DRY SOLIDS through 
top of either shell. Optimum 
charge level for most materials 
is about 65% of total shell 


volume. 
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P-K Process Executive welcomes 
visitor to Pre-Test Lab 
at East Stroudsburg, 


Get new ideas for your blending process Pa. Lob is eqvioped 


and staffed to make, 
or help you make, 


at P-K’s Pre-Test Lab conclusive tests of 


blenders with your 
own materials. 


Phone Stroudsburg 820 and arrange 


to make comparison tests — using 
your own formulations — at 
P-K’s Pre-Test Lab. 


P-K makes practically all kinds 

of blenders — conventional types 

as well as the radically different 

“Twin-Shell.” Thus, P-K can give 

you impartial help in selecting 
_ the correct blending process 

for your needs. 


But, blending is full of variables; 

don’t decide on any blending 

equipment or process until you 

pre-test it with your own 
formulations. The Pre-Test Lab 
offers you an opportunity to do 
this with the aid of skilled blending ae 


TEST YOUR MIX WITH EQUIPMENT LIKE THIS 
You simply bring or send your materials . 

to the Lab. Here the correct blending 
procedure and equipment for your job are 
determined by extensive tests. You 

receive a comprehensive report that can 
become the basis for an informed 
selection. 


“Twin-Shell” Liquid-Solids laboratory models 


} s e are made in transparent Lucite or stainless 
, : steel, in 8 and 16 quart sizes. 


to pre-test your own formulations 
at the Pre-Test Lab. Write — or better yet, 
phone — Russell Dotter at P-K to set a 
date. (The number: Stroudsburg 820.) 
He will tell you how much of your 
materials to bring and will give you 
other details. 


Production models of the ‘*Twin-Shell”’ 
blender range up to 50 cu. ft. capacity. 
(Intensifier and Liquid-Feed Bar optional.) 


If you can’t spare the time, send your ve 
materials anyway. But try to see the tests Vacuum Tumble Dryers by Patterson-Kelley | Production models of the Vacuum Tumble 
f iv if) f empuiinge inchad are available in sizes down to the standard Driers have capacities up to 150 cu. ft. Come 
or yourselt. I your process includes 1 cu. ft. capacity lab model. factory aligned, piped, instrumented. 
precision blending, your visit will be 

worth your while. The Patterson-Kelley 


Co., Inc., 1411 Hanson St., East 


Stroudsburg, Pa. (in the heart of 
Pennsylvania’s scenic Pocono Mountains ). Poatte rson Kel ley 
Chemical and Process Division 
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The new foaming technique leaves out the 
water. Instead, the ingredients are dissolved 
in a liquid fluorocarbon (e.g., a Du Pont Freon 
or an Allied Chemical Genetron) which is 
initially a few degrees below its boiling point. 
As temperature rises, the fluorocarbon gasifies 
and foams the mixture. 

Higher molecular weight of the gas 
trapped in the bubbles apparently accounts 
for lower conductivity of the foam. Other 
advantages: 

¢Reaction mass dissolved in liquid 
fluorocarbon is less viscous, flows readily into 
corners of the molds. 

¢Foaming action is slower than with 
water-CO.. This yields more uniform foam 
structure. 

«Foam is less permeable to moisture. 

«Amount of expensive isocyanate is re- 
duced. 

Nopco Chemical is exploring the possi- 
bility of making lightweight flexible urethane 
foams with the new technique. Here the ob- 
jective is a one-third savings in isocyanate 
rather than improved insulating efficiency. 


New polyolefins show great promise 


While polyethylene and polypropylene are 
enjoying the polyolefin spotlight at the mo- 
ment, younger understudies are quietly being 
groomed in various laboratories for their 
commercial debuts. We refer to ethylene-pro- 
pylene copolymers and to polybutylene. 

*Hercules reports that its chemists 
have achieved “interesting results” with co- 
polymers and with polymers of olefins above 
C2. 

¢ Spencer explains a reference to “radi- 
cally new polyolefins” in its recent annual 
report as meaning polybutylene and olefin 
copolymers. However, polymers of olefins be- 
yond C, don’t hold much promise, according 
to Spencer. 

¢Montecatini apparently has fairly 
definite plans to produce ethylene-propylene 
copolymers. The company states that part of 
the propylene from two new cracking units, in 
combination with ethylene, has been ear- 
marked as source material to make other 
“unique and revolutionary products.” And 
samples of olefin copolymers were displayed 
at last month’s Plastics Show in Chicago. 

Montecatini’s Natta has described the 
C.-C, copolymers as “more interesting’”’ elas- 
tomers than polyisoprene or polybutadiene, 


current favorites in the development of syn- 
thetic polymers with properties similar to nat- 
ural rubber (Chementator, Aug. 11, p. 71). 
Natta has also referred publicly to crystalline 
and amorphous forms of polybutylene whose 
degree of crystallinity could be controlled by 
proper catalysts. 


Coming: Purer metals at lower cost 


Iodide process for producing ultra-high- 
purity metals takes on added stature with dis- 
closure that Battelle Memorial Institute, 
Columbus, Ohio, has achieved major advances 
in process technology. 

First beneficiary of this work will be 
Chromalloy Corp., White Plains, N. Y., who 
will license the process from Chilean Nitrate 
Sales Corp., sponsor of the development pro- 
gram at Battelle. Chromalloy will produce 
chromium containing less than 10 ppm. oxygen 
and 5 ppm. nitrogen. 

In the classical iodide process, an impure 
metal reacts with iodine vapor to form the 
volatile metal iodide. The iodide decomposes 
on a hot filament to deposit pure metal, re- 
leasing the iodine and making it available for 
carrying out its function over and over again 
until the batch is done. 

This process was rescued from obscurity 
about ten years ago as an expedient way to 
refine zirconium sponge, contaminated with 
oxygen and nitrogen, into high-purity zir- 
conium for nuclear reactors. However, it has 
remained a relatively high-cost operation 
(processing cost was about $25/lb., says 
Battelle). 

Pending issuance of patents, Battelle is 
not at liberty to reveal engineering details 
of its improved iodide process. This much 
can be revealed: Process does not employ 
resistance-wire filaments; equipment is sim- 
ple; large batches can run unattended for 
over a week; iodine loss, a potentially high- 
cost item, is negligible. 

Chromalloy expects to put development 
quantities of iodide chromium on the market 
at prices considerably under today’s $85-125/ 
lb. The company won’t forecast an ultimate 
commercial price, but Battelle predicted sev- 
eral years ago that the ideal iodide process 
should be able to operate at a refining cost 
of $2-5/lb. If this goal can be achieved, iodide 
chromium should find extensive use in alloys 
for high-temperature services such as gas 
turbines and nuclear reactors. 
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wzHe=s Now available from two 


«> BAKER & ADAMSON’ plants 


Cadmium, nickelous, cupric, lead, 
manganous, aluminum and other 
metallic nitrates are now avail- 
able from two B&A plants—at 
Buffalo, New York, and Marcus 
Hook, Pennsylvania. Solutions 
are shipped in tank cars or tank 
trucks .. . crystals in polyethyl- 
ene-lined drums. 


Dependable, basic source 


As the only producer of metallic 
nitrates with its own nitric acid 
production facilities, B&A can as- 
sure you of continuous, depend- 


able supply. We have long been a 
prime source for high purity me- 
tallic nitrates ... purified or tech- 
nical grade, for general manufac- 
turing use .. . reagent grade for 
more exacting requirements. 


A complete line 


B&A offers a complete line of me- 
tallic nitrates, including those 
custom-made to your require- 
ments for special applications. If 
you contemplate producing your 
own metallic nitrates, you will 
probably find it advantageous to 


use our established production 
facilities instead, and thus save 
the capital investment—or use it 
more fruitfully elsewhere. We will 
be glad to discuss this with you. 
If you buy metallic nitrates, you 
will find B&A your most reliable 
source! 


Write for technical data 


Write today for technical bulle- 
tins on the metallic nitrates that 
interest you —also 

samples, prices. 


BAKER & ADAMSON? Fine Chemicals 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N.Y. 


A 
hemical | 
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DEVELOPMENTS... 


PROCESSES & TECHNOLOGY c.s. croxas 


TEN THOUSAND single germanium diodes (left) assembled in rectifiers 
(above) convert a.c. power to high-amperage d.c. for caustic-chlorine cells. 


Chemical Plant Uses Home-Made Rectifiers 


Leader among chemical plants using semi-con- 
ductor rectifiers, Columbia-Southern designed and built 
its own units from purchased components. 


At Natrium, W. Va., Colum- 
bia-Southern Chemical Corp. 
now uses germanium rectifiers 
developed by its own engineers 
to convert a.c. power to d.c. for 
production of caustic soda and 
chlorine in mercury cells. 

On the line since early 1958, 
these rectifiers probably were 
the first large commercial units 
of this type to operate success- 
fully in the United States. Even 
on startup, C-S had only minor 
trouble. And ever since then, 
these rectifiers have run with 
less than the normal number 
of difficulties. 
> Why Do-It-Yourself? — Why 
did Columbia-Southern, a chem- 
ical company, choose to design 
a new type of electrical equip- 
ment that had never been used 
for a job of this type before? 

In reply to this query, Colum- 


bia-Southern’s Chief Electrical 
Engineer, J. L. Michaelis, says, 
“Our management believed that 
the static type semi-conductor 
rectifier offered technical ad- 
vantages over other types of 
rectifier equipment, and that we 
could build them more economi- 
cally.” 

Performance of the Natrium 
rectifiers bears out fully the 
feelings voiced by Michaelis. 
Development of this equipment 
saved substantially on capital 
investment needs when com- 
pared to prices quoted for 
manufacturer-designed and inte- 
grated semi-conductor conver- 
sion equipment. And, to date, 
actual and expected mainte- 
nance costs appear to be con- 
siderably less than for conven- 
tional rectifier equipment. 

Electrical efficiency is about 
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96.5% at a constant 96% power 
factor. Over-all, efficiency of 
the semi-conductor rectifiers 
may be 0.5-1.0% lower than 
that of mechanical rectifiers. 
But power factor may be about 
8% better, all factors con- 
sidered. 

> Diode Carries Load—All work 
in Columbia-Southern’s recti- 
fiers is done by germanium 
diodes, small metal disks that 
can provide nearly 6 kw. of 
electrical energy. If utilized 
properly, these diodes can be 
expected to last almost indefi- 
nitely converting a.c. power to 
d.c. with approximately 98.5% 
inherent efficiency. 

However, early in its develop- 
ment program, C-S realized that 
it would have to explore fully 
the close interrelationships of 
many engineering problems if it 
was to utilize these character- 
istics successfully. 
> New Concept, New Approach 
—To develop its concept of a 
large rectifier substation using 
approximately 10,000 individual 
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Here’s why Pangborn Dust Control boosts employee morale! 


The answer is in this book. You'll see why Pangborn 
Dust Control makes your employees happier, healthier, 
more efficient in a dust-free plant. Why machinery life is 
lengthened, housekeeping costs reduced. Why you can 
reclaim valuable material for salvage. Why you can 
improve community relations. 


Why Pangborn Dust Control? Because Pangborn 
offers the most efficient methods of dust collection on 
the market. Pangborn has spent 50 years dealing with 
dust problems . . . experience that is incorporated in 
every proposal. And Pangborn’s extensive line of wet 


and dry collectors means that one of these units can be 
adapted with maximum effectiveness to any problem. 


Send for your copy of “Oxt of the Realm of Dust.”” And 
remember: the Pangborn Engineer in your area will be 
glad to take off bis coat and go to work on your 
dust problem at no obligation. PANGBORN CORP., 
2600 Pangborn Blud., Hagerstown, Md. Manufacturers 
of Dust Control and Blast Cleaning Equipment. 


CONTROLS 
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PROCESSES & TECHNOLOGY... 


STANDARD air-cooled transformers supply low-voltage a.c. power 
through simple, close-coupled connections to rectifiers on floor above. 


dicdes, C-S had to open new 
approaches to a practical de- 
sign. 

A diode has virtually no 
thermal storage or overload 
capacity, voltage surges will de- 
stroy it instantly. Therefore, 
each of the 10,000 diodes shar- 
ing the load needs adequate 
cooling to remove heat gen- 
erated by its internal losses. 
And each must be readily iden- 
tifiable and physically accessi- 
ble in case of failure. 

Columbia-Southern worked 
all its design concepts into a pro- 
totype rectifier which Electrical 
Engineer E. T. Myslinsky in- 
stalled and operated at Natrium 
to establish limitations for this 
type of equipment under actual 
plant conditions. Results ob- 
tained under normal, abnormal 
and unfavorable conditions pro- 
vided the basis for design of the 
final commercial rectifier instal- 
lation. 
Includes Refrigeration — To 
control diode temperature, C-S 
chose air cooling rather than 
liquid cooling with its asso- 
ciated complex, high-mainte- 
nance piping system involving 
10,000 to 20,000 individual con- 
nections. 

Installation delivers large 

volume of air so that each diode 
receives its proper share at the 
correct velocity and tempera- 
ture. An auxiliary refrigeration 
system has proven effective and 
economical for controlling air 
temperature. 
Standard Transformers—Na- 
trium’s electrical design pro- 
vides flexibility for operation 
above 250 v. and 100,000 amp. 
d.c. Power comes directly from 
a 66,000-v. utility supply line. 


A substantial advantage for 
the germanium rectifier is that 
it can operate in conjunction 
with standard, distribution-type 
power transformers. Contrast 
this with mercury-arc rectifiers 
which occasionally are back and 
must, therefore, use the more 
expensive double Wye-type 
transformers. 

Michaelis and Myslinsky be- 
lieve that standard distribution 
transformers on this service 
should have life expectancy 
equivalent to that for any other 
industrial power transformers 
used in the U.S. chemical in- 
dustry. 

In the finished installation at 
Natrium, C-S used more than 
20 conventional air-cooled, 
semi-standard power distribu- 
tion transformers. To simplify 
the mechanical problem of in- 
stalling so many units and con- 
necting them to their respective 
rectifier loads, the engineers 
located them indoors with pro- 
vision for circulating cooling 
air. That way, only short simple 
electrical connections were 
needed between transformers 
and rectifiers. 
>Special Features—In them- 
selves, germanium rectifiers 
have no voltage control such as 
grid control utilized by mer- 
cury-arc rectifiers. Thus, equip- 
ment is included to change taps 
under load in order to vary volt- 
age for controlling cell opera- 
tion. 

Good operation of electro- 
chernical cells requires continu- 
ous knowledge and a record of 
current flow. To obtain this in- 
formation, Columbia-Southern 
adopted a simple but entirely 
new way to meter approximately 


100,000 amp. dc. Accurate 
within 0.5%, this new metering 
method can be verified by stand- 
ard instruments available in 
any industrial plant. 

> Low-Level Maintenance — A 
big advantage offered by a 
germanium rectifier its 
ability to “store” faulted or 
burned-out diodes. With nearly 
10,000 diodes on the line, a cer- 
tain number will fault over a 
period of time. Yet, so small is 
the reduction in total load-car- 
rying ability that they can be 
left in the circuit up to three 
months before replacement. 
Then, when convenient, a main- 
tenance man can replace all 
faulted diodes at once. 

All that maintenance man 
does is to identify the defective 
units and replace them. Thus, 
the level of electrical knowledge 
required for this job hits a new 
low for any known type of 
industrial power conversion 
equipment. 

» Many Contributed — Equip- 
ment in the final operating sta- 
tion came from various manu- 
facturers, both large and small. 
Yet most of it is standard de- 
sign and familiar throughout 
the industry. Choice between 
various alternates rested finally 
on simplicity, adequate capac- 
ity and relative ease of mainte- 
nance. 

> Silicon Next—A silicon pro- 
totype rectifier is now operating 
satisfactorily on the production 
line at  Columbia-Southern’s, 
Barberton, Ohio plant. With 
present availability of quality 
silicon diodes, which were not 
available commercially during 
the Natrium development pro- 
gram, silicon may supercede 
germanium. 

Silicon can operate at higher 
temperatures and voltage rat- 
ings. Therefore, it would not 
need refrigeration, would de- 
liver a given operating voltage 
level with fewer units in se- 
ries. End result would be even 
greater savings. 

While C-S is bullish on in- 
creased use of semi-conductor 
rectifiers by the chemical proc- 
ess industries for operating 
levels as high as 750 v., its en- 
gineers caution that use of semi- 
conductor diodes be 
limited stringently within their 
capabilities. 
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In the presence of dilute sulfuric acid, water adds to Dicyclopentadiene to 
form a secondary alcohol. Also in analogous manner this petrochemical will 
react with aleohols and phenols to form ether derivatives, with mercaptans, 
halogen acids, and with various carboxylic acids to form esters. 

Have you tried high purity Dicyclopentadiene for use in the production of 
metallic derivatives? 

Call on Enjay for high purity Dicyclopentadiene. You'll find Enjay is your 
best source for a dependable supply of this high quality product in any quantity 
you require. The Enjay Company offers a complete line of petrochemicals 
for industrial use. 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. 
Other Offices: Akron « Boston « Charlotte « Chicago + Detroit « Los Angeles + New Orleans + Tulsa 
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Pioneer in 
Petrochemicals 


FOR COMPLETE INFORMATION 
on specifications and character- 
istics of Dicyclopentadiene and 
many other high quality petro- 
chemicals contact the nearest Enjay 
office. Shipments will be made 
from conveniently located distribu- 
tion points in tank car, truck or 
55 gal. drum quantities. 
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PROCESSES & TECHNOLOGY... 


Insulation Makes Motor 
Indifferent to Flames 
Although engineers 


don’t need an electric motor 
meeting such rigorous specifica- 


tions, Westinghouse says that: 


it has an insulation for motor 
windings that permits motor to 
run continuously in an oven at 
1,000 F. or even in open flames 
(above). This severe test was 
designed as a practical work- 
out for Westinghouse’s new in- 
sulation system developed for 
severe-temperature electrical 
service like that encountered in 
missiles and jet aircraft. 

Westinghouse’s E. J. Croop, 
manager of insulation and 
chemical development, says that 
the new insulation “differs from 
any now in use.” Rotor wires 
are insulated by covering with 
glass fibers and impregnating 
with a suspension of powdered 
mica in a phosphate solution. 
Wire insulated in this fashion 
is flexible and can be wound. 

After winding, coils are im- 
pregnated with a slurry of a 
phosphate solution, silica, “and 
other chemically reactive ma- 
terials.” Silver wire instead of 
copper wire is used in the ex- 
perimental motor since copper 
oxidizes and becomes useless as a 
conductor. 


Aussies Study New Route 
To Rutile From Ilmenite 


Now under study in Australia 
is a two-stage route to produce 
substantially pure titanium diox- 
ide in rutile form from ilmenite 
ore. The project, sponsored by 
four Australian companies, is re- 


portedly making considerable 
progress. 

Even design data for a prac- 
tical reaction system have been 
obtained by chemical engineer- 
ing section of the Division of 
Industrial Chemistry, Common- 
wealth Scientific and Industrial 
Research Organization in Mel- 
bourne. 

First stage involves reaction 
of ilmenite with sulfur vapor 
at 700-850 C., followed by hy- 
drothermal oxidation of sulfided 
product in an autoclave at 100- 
140 C. In second stage, iron 
compounds are removed, leav- 
ing fairly pure titanium dioxide 
and recovering elemental sul- 
fur. Study of the ilmenite-sul- 
fur system has been carried out 
in a_ small, batch-operated, 
fluidized-bed reactor. 


Oxide Reduction Process 
Ready to Go Commercial 


Hydrometals, Inc., of New 
York, N. Y., is readying plans 
to commercialize a new electro- 
thermal process for rapid re- 
duction of metallic oxides. Firm 
acquired licensing rights from 
Electro-Thermal Industries, Inc. 
which developed the process 
after seven and a half years of 
research. 

Main advantage of the proc- 
ess, according to Hydrometals, 
is the single reduction step that 
can lead to economical produc- 
tion of metals that are now quite 
costly. Oxides of metals such as 
columbium, tantalum, boron, 
tungsten, vanadium, zirconium, 
titanium and beryllium can be 
reduced via the new technique. 

Without specifying reducing 
environment, firm describes 
process like this: “Materials to 
be processed” are placed in a 
hydraulic press at high tempera- 
ture and pressure. A low-voltage 
electrical charge triggers an 
electrothermal reduction reac- 
tion that raises temperature in 
vessel to around 5,000 F. and 
pressure as high as 1 million psi. 

Reduced metals are then re- 
moved for further finishing. 
These intense reaction condi- 
tions also make it possible to 
alloy certain metals that can’t 
be combined ordinarily by 
charging a mixture of oxides to 
the reduction chamber. 
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Hydrometals plans to produce 
several unspecified metals by 
this process and to license it 
throughout the world. 


Isomerizing Steps Up, 
Bites Deeper Into C,’s 


Two recent commercial de- 
velopments signalled renewed 
activity in isomerization: Shell 
Oil Co.’s process modification 
for boosting yields and reduc- 
ing equipment requirements in 
its liquid-phase, butane-isomer- 
ization unit at Wilmington, 
Calif.; and Phillips Petroleum 
Co.’s first report on operation 
of its pentane-isomerization 
unit at Borger, Tex.—the first 
such unit to go on stream. 

Key to Shell’s improved iso- 
butane route is the reactor (de- 
tails still under wraps) which 
achieves a close approach to 
slug flow and virtually elimi- 
nates back-mixing. Conversion 
per pass of butane to isobutane 
has been increased from 51% 
in former agitated, autoclave 
reactor to about 60%. 

Because of the higher isobu- 
tane content of reactor effluent, 
Shell points out, capital invest- 
ment in a new plant using im- 
proved reaction system would 
be about 15% less than in an 
old plant of equivalent capacity. 
> Penex Proves Out—Phillips, 
using Universal Oil Products’ 
Penex process to isomerize pen- 
tane, reports having produced 
12,544 bbl./day of isopentane 
product of 96% by volume iso- 
pentane. Phillips’ unit is de- 
signed to handle a maximum of 
34,400 bbl./day of 85% normal 
pentane reactor feed and pro- 
duce 16,000 bbl./day of 95% 
isopentane. 

Isopentane product is 95.6 
Research octane, clear, and 
104.1 Research octane number, 
with 3 ml. TEL. 

Commercial Penex unit has 
confirmed UOP’s research find- 
ing that there is no neopentane 
in the reactor product. This, ac- 
cording to UOP, is consistent 
with established carbonium 
ion mechanism for the isomer- 
ization reaction. It’s commer- 
cially important because neo- 
pentane’s leaded octane number 
is about seven units below that 
of isopentane. 
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i REPORT that Lectrodryet’s reserve capacity 
—in excess of rated output—helps meet normal 
production growth over the years with no reduction 
in drying efficiency. The liberal design and 
rugged construction of Lectrodryers cut downtime and 
i maintenance costs to rock bottom... 
assure sustained, trouble-free, low-cost drying. 
mo re ‘a i you J Leading industries look to Lectrodryer for better 
drying because they have found that our high 
drying dollar performance standards result in more efficient, 
more profitable drying operations. 

Our engineers will gladly help you solve your drying 
problems. Write Pittsburgh Lectrodryer Division, 
McGraw-Edison Company, 303 32nd Street, 
Pittsburgh 30, Pennsylvania. 


Type BY Lectrodryer 
for instrument air. 
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Transfer 
tube 


CO, & H,0 
vapor recycle 
600-700 scfm. 


Blower 


Blowers 


A third process-equipment 
candidate for regenerating 
granular activated carbon has 
moved into the spotlight. At 
Corn Products Refining’s North 
Kansas City dextrose refinery, 
a fluid-bed kiln (Dorr-Oliver 


Burner for "stortup 


just 
rounding out four months of 
continuous operation handling 
spent granular carbon. 

This is the first fluidized sys- 
tem to revivify any decolorizing 
agent. 


FluoSolids system) is 


Rotary feeder 


REACTIVATED 
CARBON to 


Process 


1 


i 


— 
600 scfm. 


Fluid Bed Under Trial Regenerating Carbon 


Fluidized regeneration’s solid 
competitors for this kind of job 
—to exploit the demonstrated 
adsorptive powers of granular 
activated carbon—are the Her- 
reshoff furnace (Chem. Eng., 
Sept. 1955, p. 122) and the ro- 
tary kiln (Chem. Eng., March 
10, 1958, p. 80).* 

Carbon revivification is an un- 
~ *A rotary kiln shouldn’t, perhaps, be 
directly compared with Herreshoff and 
fluid-bed kilns. The rotary is probabl 
the best bet for throughputs under 10 
tons/day, whereas the latter two sys- 


tems come into their own at higher 
production levels. 
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IN SRE... Zallea expansion joints absorb thermal 
expansion of reactor core tank and outer tank 


The very nature of the Sodium Reactor Experiment, conducted by Atomics International 
for the AEC, and the method of handling the liquid sodium reactor coolant demand 
reliability in expansion joints. Because of the operation there can be no compromise in 
design or quality. } 
The high temperature SRE uses Zallea Expansion Joints where thermal expansion must 
be absorbed and where a gas seal must be maintained. An 11-ft. diameter Zallea 
Expansion Joint at the top of the outer tank absorbs the expansion that results from 
the temperature increase in these components as the reactor comes up to operating 
temperature, 960°F. In addition, the expansion joints form a seal for the helium 
gas and sodium vapor above the sodium pool at the top of the reactor as well 
as for the helium gas within the outer tank. 
In the sodium coolant piping circuit gas seals are effected by means of Zallea 
Expansion Joints in the region where the pipes leave the reactor cavity and 
enter the pipe galleries. 
Zallea has worked with almost every major engineering and manufacturing 
firm engaged in atomic, nuclear and missile work—and has provided the large 
majority of expansion joints for such projects. As a result, we have accumu- 
lated a store of expansion joint engineering data and manufacturing skills 
that cannot be equalled. Whenever expansion is involved in piping systems, 
reactors, tanks—whatever the application—let our engineers work with 
you. We already have the answer to many of the difficulties you will 
encounter. And we welcome the chance of tackling your problem. 


expansion joints 


ZALLEA BROTHERS, Wilmington 99, Del. « World's largest manufacturer of expansion joints 
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familiar role for high-tempera- 
ture fluidized processing, which 
is more at home in, say, metal- 
lurgy and catalyst regeneration. 
The new role establishes a 
broader potential for fluidiza- 
tion inasmuch as carbon reac- 
tivation is a different cup of tea 
from ore roasting and catalyst 
burning. 

> Burn With Care—In Corn 
Product’s particular situation, 
for example, material is being 
oxidized from a combustible 
surface at temperatures on the 
order of 1,500 F. Close tempera- 
ture control is a must, lest you 
burn, instead, the material you 
seek to revivify. 

CP engineers don’t feel they 
have all the answers, yet, on 
how to get maximum reactiva- 
tion with minimum destruction 
of carbon. “The problem with 
the unit right now is finding 
optimum operating conditions,” 
says Chief Engineer Bill 
Brinker. 

Nor is CP ready to say a 
fluid-bed system is the ultimate 
answer to granular carbon re- 
activation. After all, they are 
getting good service from two 
Herreshoff kilns right now at 
the company’s Pekin, IIl., re- 
finery. 
Solid Plusses—But they are 
quick to point to some impres- 
sive performance features, 
nevertheless: 

«Lower operating costs— 
No fuel needed except to start 
up. Combustion of adsorbed 
impurities in carbon is self sus- 
taining in fluidized operation. 

eLower capital cost — 
Fluid-bed kiln is smaller and less 
costly than Herreshoff of equal 
capacity. 

¢ Flexibility — Operating 
conditions may be varied with 
greater speed and ease than in 
Herreshoff. 


GLANCE at panel board 
tells operator how 
fluid-bed kiln is operating. 


¢Close control — Intimate 
contact between gas and car- 
bon particles permits main- 
tenance of uniform tempera- 
tures through the bed. 

heat transfer — 
Credit intimate gas-solid con- 
tacting for this, too. 

Corn Products is reluctant to 
put a dollar figure on the capi- 
tal cost of the fluid-bed unit in 
view of the significant develop- 
ments and modifications since 
initial installation. But Asst. 
Chief Engineer H. C. Frost esti- 
mates capital cost of the unit 
at $2-5/lb. of spent carbon 
throughput per day. 
>Too Hot to Handle—When 
Corn Products switched three 
years ago from bone char to 
Pittsburgh Coke and Chemi- 
eal’s granular activated carbon, 
it also had to switch from re- 
generation in old vertical tube- 
type kilns. The new carbon had 
such an avid adsorbent ca- 
pacity for impurities that it 
could not be reactivated satis- 
factorily at volatilization tem- 
peratures. Much adsorbed ma- 
terial had to be burned off, as 
well, which meant going to a 
temperature range of 1,300- 
1,500 F. This was too hot for 
the tube-type equipment. 

CP’s first answer to this prob- 
lem was the Herreshoff furnace, 
two of which are operating at 
the Pekin plant (Chem. Eng., 
Sept. 1955, as noted above). But 
the fluid-bed technique offered 
advantages worth investigat- 
ing. 
> Quick and Sure—Perhaps the 
greatest operating advantage 
has been flexibility. A fluid- 
bed unit can, for instance, be 
brought to operating tempera- 
tures (1,500 F.) in two hours; 
time required for a Herreshoff 
is 15 hr. 


By the same token, once 
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you’ve attained optimum condi- 
tions, you can maintain them 
more surely in fluid-bed opera- 
tion. 

And since at this stage of the 
game CP hasn’t finalized on 
optimum conditions, “it is a 
striking operating advantage to - 
be. able to vary conditions 
easily,” comments Frost. 

Corn Product’s fluid-bed unit 
is a double-hearth, dual-bed, 40- 
ft.-high steel cylinder lined with 
fire brick. It is designed to 
carry out two separate opera- 
tions consecutively: drying in- 
coming spent carbon and then 
revivifying the same. 

Drying takes place in the 
upper hearth, 3.5-ft I.D., with a 
bed 18 in. deep. Regeneration 
takes place in the lower hearth, 
4.5-ft. I.D., with a bed 12 in. 
deep. 
> Dry and Revivify—Spent wet 
carbon from the decolorizing 
beds moves from a hopper via 
a rotary feeder into the upper 
hearth. Carbon contains 35% 
moisture and is contaminated 
with organic color bodies 
(mostly hydroxymethyl fur- 
fural) from dextrose treatment. 

Dried carbon overflows from 
the upper hearth through a 
transfer tube to the revivifica- 
tion hearth below and then to a 
water-quench tank. From there 
the regenerated carbon is 
pumped in a water slurry back 
to the decolorizing beds. 

Over-all carbon retention 
time in the kiln is 30 min. 

At the same time, 600 scfm. 
of air, mixed with 600-700 scfm. 
recycle gas (chiefly CO, and 
water}, passes up through tuy- 
eres in the lower hearth, 
through the fluidized bed of re- 
generating granular-carbon, 
through tuyeres in the upper 
hearth, and finally to a dust 
collector. 

Exit gas from the dust col- 
lector is ejected to the atmos- 
phere or recycled to the gas- 
mixing chamber at the kiln’s 
bottom to facilitate close tem- 
perature control. 

Water is driven from the car- 
bon in the upper hearth where 
temperatures run about 325 F., 
and pressure about 4 in. H,O. 
Impurities are volatilized and 
oxidized from the carbon in the 
lower hearth at roughly 1,300- 
1,500 F. and 16 in. H.O. 
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3 Make sure you are getting all the advantages available in 


Automatic Samplers 
Simple Low Cost Accurate Dependable 


Wet, dry, dust tight units, multi-stage sampling, continuous or 
intermittent operation and complete sampling systems available. 
Standard units in stock. Heavy duty units to carry special cutters 
available with cutter travel to 10’ and longer. Stainless steel con- 
struction available for use on acid circuits. Dimensional drawings 
and specification sheets are available to assist in preliminary 
design layouts. Write for Bulletin No. $1-B4. 


IN STOCK... 


Standard duty 16”, 21”, 
24” and 30” cutter travel 
units and standard type A, 
B, C and D cutters. 


Simple Electric 
Circuit 


Only one limit switch 
means fewer parts—less 
trouble. Simplified, easily 
understood wiring circuit 
as motor operates,in one 
direction only. Arranged 
for intermittent or con- 
tinuous operation. 


Rigid Track —Rolling 
Carriage 

Cutter is carried on pre- 
lubricated, sealed ball- 
bearing wheels that roll 
on rigid, cold-rolled steel 
track. No sliding, metal- 
to-metal friction. Car- 
triage driven by ‘ heavy 
roller chain with double 
carrier pin to equolize 
load, avoid twisting. 


Gearmotor Drive 


Totally enclosed, non- 
ventilated gearmotor op- 
erates in one direction 
only. Cutter travel limited 
by magnetic brake. Car- 
riage and chain stop to- 
gether, start together. Ex- 
plosion proof motors are 
available. 


Easy-to-Set Timer 


Simple, Telechron driven 
automatic reset timer. 
Easy-to-set for intervals 
from 2 to 55 minutes in 
1 minute increments. No 
geor trains to change, no 
timing complications iike 
those encountered with 
reversing motors. 


Automatic 
Vezin 


Snyder Type 


Snyder Type 
Duplex 


Simplex 


Vezin Type 


Vezin Type 
Duplex 


of Samplers 
and Sample 
Processing 


Equipment 


lab Testing Sieve Shaker, 


Pulverizer 


Wet or Dry 
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TELLTALE of an atomic reactor, this vapor container (left) will house new West- 
inghouse testing reactor (WTR) whose core is now undergoing evaluation (right). 


Nuclear Testing Moves Into Private Hands 


With six major nuclear projects on its active list, 


Westinghouse is erecting big testing reactor to prove out 


fuels, construction materials and coolants. 


Recently, within a few short 
hours, Westinghouse Electric 
Corp. marked the end of two dec- 
ades in atomic progress and 
gave public notice of its large 
stake in the decade ahead. 

In a decommissioning cere- 
mony at its Atomic Power Dept., 
Forest Hills, Pa., Westinghouse 


PIONEER Van de Graaff 
generator ends 20-yr. stint. 


ended the 20-yr. career of the 
world’s first industrial Van de 
Graaff generator. Shortly there- 
after, Westinghouse officials 
conducted newsmen through a 
new $10-million materials-test- 
ing reactor (WTR) designed to 
help industry’s drive for eco- 
nomic nuclear power. 

> Graphic Comparison—At the 
reactor site, E. T. Morris, Man- 
ager of the WTR, summed up 
his comparison of the $3-million 
Van de Graaff with the $10- 
million WTR by remarking that 
the new facility provides... “a 
striking example of the grow- 
ing cost of research and de- 
velopment in atomic power.” 
Too, it’s a fine example of how 
private industry is committing 
a healthy slice of its own re- 
sources to develop. nuclear 
power technology. 

> Ends Reliance on AEC—Lo- 
cated on an 850-acre site: at 
Waltz Mills, 30 miles southeast 
of Pittsburgh, the WTR joins 


General Electric’s GETR test 
reactor at San Jose, Calif. as the 
nation’s first privately owned 
test reactors. Thus, industry 
will no longer be completely de- 
pendent upon the three test re- 
actors operated by the AEC at 
Arco, Idaho and Oak Ridge, 
Tenn. 

> Many Environments — With 
the WTR, Westinghouse will 
provide appropriate environ- 
ments for testing power-reactor 
fuels, materials and coolants. 
And with the associated facili- 
ties, the company will be able to 
examine and evaluate tests. 

Because of built-in flexibility, 
a materials-testing reactor can 
determine experimentally the 
behavior and performance lim- 
its of individual materials and 
combinations of materials un- 
der a wide variety of pressure, 
temperature and neutron en- 
vironments. 

For example, the WTR will be 
able to accommodate experi- 
ments under environments up to 
2,000 psi., 625 F. and 10* neu- 
trons/sq. cm./sec. Then, irra- 
diated specimens can be trans- 
ferred directly from the reactor 
to the hot laboratory for ex- 
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A 300 hp, 360 rpm, 2300 voit, 1.0 power factor E-M Direct-Connected Synchronous 
Motor driving a 3-stage compressor providing air for a soot blower in a large chemical plant. 


What every new compressor should have 


@ Nicest thing you can do for a new large compressor 
is to couple an engine-type synchronous motor to it. 
There’s no better way to assure a most economical, re- 
liable and trouble-free drive. Look at the advantages: 


1. HIGH EFFICIENCY conversion of electric power to mechanical power 
by synchronous motors... resulting in minimum electric power cost 
operation of the compressor. 


2. POWER FACTOR CORRECTION by unity or 0.8 leading power factor 
synchronous motors... supplying leading reactive kva to improve 
plant power factor and further reduce power costs, save money on your 
power bills. 


3. DIRECT-CONNECTED synchronous motors save valuable floor space 
and require minimum maintenance. 


4. SIMPLE STARTING at full voltage is suitable for most direct-connected 
synchronous motor compressor applications. Or you can use E-M-invent- 
ed part-winding starting where starting limitations are severe. E-M 
starting arrangements are low in first cost and maintenance cost. 


1200-TPA-2136 


And there’s nothing nicer for your compressor than 
an E-M Direct-Connected Synchronous Motor. E-M, 
pioneers in the development of synchronous motors 
and control, have over 40 years’ experience in the 
design of synchronous motors incorporating desirable 
characteristics and features such as those above. 

Let the E-M specialist engineer team design a 
smooth-running, modern drive unit to meet the re- 
quirements of your new compressor application. For 
complete information on E-M Synchronous Motors 
and their application in your plant, consult your nearest 
E-M sales engineer. And write for the issue of the E-M 
Synchronizer titled ““The ABC of Synchronous Motors’: 


ELECTRIC MACHINERY MFG. CO. ¥ 
MINNEAPOLIS 13, MINNESGTA 
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MILLION dollar loop at Westing- 
house atomic power department, 
Forest Hills, Pa. (above) simulates 
handling of fuel slurry for aqueous 
homogeneous nuclear plant devel- 
opment (below). 


amination. Route of the hot ir- 
radiated specimens is along the 
bottom of an 18-ft. deep, water- 
filled canal that spans the 100- 
ft. distance between reactor and 
laboratory. 

> Some Other Features—Offset 
from the canal will be a facility 
for measuring the reactivity 
worth of fuel elements and con- 
trel rods both before and after 
irradiation. And on the opposite 
side of the canal a gamma ir- 
radiation station will use spent 
WTR fuel elements to provide 
a gamma level of 10° roentgens/ 
hr. for volumes up to 5 ft. dia. 
and 3 ft. high. 

Other than the main reactor, 
two critical experiment stations 
are operating now at the Waltz 
Mill site. 

One of these, the Westing- 
house reactor evaluation center 
(WREC), first operated on ex- 
periments with the core of the 
Yankee Electric Co. reactor, 
now is running experiments for 
a Belgian thermal reactor. 


PROCESSES & TECHNOLOGY... 


The other, critical experi- 
ments station (CES), is being 
used for experiments on the 
WTR core. 

These two stations can per- 
form critical experiments with 
almost any type of nuclear core. 
Basic Reactor Facts — Ini- 
tially, the WTR will operate at 
a thermal power level of 20 
megawatts (mw.) but operation 
may eventually reach 60 mw. 
Reactor core will contain 60 en- 
riched-uranium fuel elements 
housed within 33-ft.-high by 
94-in. I. D. pressure vessel. 

Ordinary water flowing at 13,- 
660 gpm. serves as coolant and 
moderator. Entering the pres- 
sure vessel at 115 F., the water 
picks up enough heat to rise to 
125 F. before discharging. Pass- 
ing to heat exchangers, this 
water gives up its heat to ex- 
ternal water circuit tied to cool- 
ing towers. 

Much Work Ahead—Beyond a 
doubt, when the WTR becomes 
operational in May 1959, it faces 
a busy time picking up its share 
of the six major development 
and construction programs now 
underway in the Westinghouse 
atomic power department. 

These include pressurized- 
water reactors for the Yankee 
Atomic Electric Rowe, 
Mass. and the Societe Coopera- 
tive Electro Nucleaire, Mol, Bel- 
gium; a pressure tube reactor 
for Carolinas-Virginia Nuclear 
Power Associates, Inc.; and a 
homogeneous reactor for Penn- 
sylvania Power & Light Co., 
Allentown, Pa. 

Foremost among the design 
programs for new reactors is 


MODEL organic-moderated fluid- 
bed reactor for Burlington, Vt. 


the use of thermoelectric ma- 
terials in the fuel elements in 
order to convert fission heat di- 
rectly into electricity. And an- 
other new design uses pelletized 
uranium oxide fuel which is 
cooled, moderated and con- 
trolled by circulating diesel oil 


(Chem, Eng., Nov. 17, 1958, p. 


66; also note picture below). 

> Yankee Project—Development 
work on this project was related 
to improved core design and 
efficiency aimed at lower power- 
generating costs. Experiments 
have confirmed choice of stain- 
less-steel cladding for the 
slightly enriched, pelletized- 
uranium-oxide fuel elements. A 
significant feature of the opera- 
tion will be nucleate boiling of 
water on the surfaces of fuel 
elements to speed up transfer of 
heat into the body of the liquid. 

Final decisions on core design 
will come by end of year; plant 
will operate by end of 1960. 
> Belgian Reactor—Included in 
the 10.5 mw. light-water reactor 
for the government laboratory 
at Mol, Belgium will be many of 
the same features included in 
the Yankee design. Core design 
is near completion and plant con- 
struction is well along. 
> Tube Reactor—Under the pro- 
gram initiated in June 1958 for 
the Carolinas-Virginia Nuclear 
Power Associates, Westinghouse 
is undertaking significant modi- 
fication and improvement of the 
pressurized water reactor. 

Instead of a single large pres- 
sure vessel, this reactor will use 
a group of relatively small 
tubes to hold the fuel. High- 
pressure coolant will circulate 
through these tubes. Surround- 
ing the tubes will be a large un- 
pressurized tank to hold the 
heavy-water moderator. 

Work on testing and evalua- 
tion of fuel elements for this re- 
actor will be first job tackled 
by the WTR at Waltz Mills. A 
pressure tube reactor of this 
type is expected to be operating 
late in 1962. 
> Homogeneous Reactor — Ini- 
tiated and carried out privately 
for 2% yr. by Pennsylvania 
Power & Light Co. and West- 
inghouse, the Pennsylvania ad- 
vanced reactor (PAR) now has 
AEC backing, also. Decision on 
ultimate construction of this 
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ARCHITECTS and ENGINEERS: Skidmore, Owings & Merrill 
GENERAL CONTRACTORS: Chell and Anderson 

HEATING and PROCESS PIPING: Wm. A. Pope Co. 

AIR CONDITIONING and VENTILATION: Cicero Sheet Metal Co. 


Efficient Manufacture 
Employee Well-being 


both aided by Clarage “air” in 
new Avon cosmetics plant 


Here is much more than a thoroughly 
modern manufacturing facility. Here is a 
national sales center as well. 

It’s the new Avon Products, Inc., plant 
at Morton Grove, Illinois. From it flow 
the widely popular Avon cosmetic prod- 
ucts. ‘Io it come members of Avon's door- 
to-door sales organization for training 
and sales meetings. 

Air conditioning, thus, has a dual role 
to play in this structure’— for employee 
comfort and for efficient manufacturing 
processes. 

As for so many other noteworthy build- 
ings, Clarage equipment was selected — 
some of which is shown on the right. On 
the job are Clarage Ready Unit ventilat- 
ing sets, system fans, and Multitherm air 
conditioning units, including the famous 
Blow-Thru units pioneered and perfected 
by Clarage for multi-zone service. 

You, too, will find it profitable to spec- 
ify Clarage for your next assignments — 
no matter how large, how small. CLARAGE 
Fan Company, Kalamazoo, Michigan. 


...- dependable equipment for 
making air your servant 


\ SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Ltd., 4285 Richelieu St., Mentreal 
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homogeneous reactor will be 
forthcoming by year’s end 1959, 
after 414 yr. of large-scale de- 
velopment. 

Basically simple in concept, 
this reactor uses uranium and 
thorium oxides suspended as a 
fuel in heavy water. 

Since the radioactive fuel 
circulates within loop from re- 
actor vessel through pumps and 
piping to the heat exchangers 
and back, the entire primary 
system becomes radioactive. 
This imposes serious problems 
in remote maintenance and as- 
surance of leak tightness. And, 
a host of slurry handling prob- 
lems have faced development 
men. 

Early in 1959, Westinghouse 
will start operating at Oak 
Ridge an in-pile test loop to 
check out the following points 
for the PAR under highly radio- 
active conditions: 

¢Corrosion-erosion effects 
on materials to be used in re- 
actor. 

eHandling properties of 
uranium oxide-thorium oxide- 
heavy water slurry. 

eEffectiveness of recom- 
bination catalysts yfor prevent- 
ing buildup of hydrogen and 
oxygen in system. 

eDistribution of fission 
products between fuel particles 
and heavy water. 

¢ Pump motor life. 

Chances are that the WTR 
may work on this project, too, 
particularly if the development 
program leads to decision to 
build full-scale plant. 


Geneva Experiences, 
Guide to Future Meetings 


More than 100,000 technical 
representatives from 46 nations 
converged this year (September 
1-13) on Geneva for the second 
International Atoms-for-Peace 
Conference sponsored by the 
United Nations. 

Plenty of evidence, revealed 
there, verified technological 
progress since the last confer- 
ence three years ago; a vast pool 
of knowledge was included in 
the 2,500 papers accepted at the 
conference and a mammoth dis- 
play of equipment complemented 
the technical presentation. 
>» What Papers Covered — Core 
of the conference was the 650 


papers formally presented dur- 
ing the two short weeks. At- 
tendees heard reports on the per- 
formance of the first generation 
of power reactors and engineer- 
ing improvements to be included 
in reactors now being designed. 
Papers on fuels and fuel cycles 
emphasized the recent trend to- 
ward the use of slightly-en- 
riched natural uranium fuels 
(uranium dioxide). 

Field of health physics was 
presented as a challenge for fur- 
ther development. Conferees 
pointed out that when we know 
enough about safety to enable 
us to reduce design safety fac- 
tors, we’ll be one step closer to 
economic nuclear power. 

Papers on use of radioisotopes 
in process control offered an en- 
couraging note; application of 
isotopes instrumentation 
saved the chemical process :in- 
dustry $400 million in one year. 
> Reactors Displayed — Verify- 
ing and illustrating the techno- 
logical advances reported, a 
variety of equipment filled the 
huge, 548-ft. long, 164-ft. wide 
exhibition building. Included in 
parade of equipment was a life- 
size model of the Shippingport 
pressurized water reactor show- 
ing engineering details of the 
power-producing core. 

Other models revealed similar 
details of Consolidated Edison, 
Yankee Experimental, Experi- 
mental Boiling Water, Homo- 
geneous 
neering Test Reactors. 

Two actual reactors, Argonaut 
and TRIGA, sent to Geneva from 
the U. 8., went critical and pro- 
duced power. Argonaut, a train- 
ing reactor, was constructed 
during the first week of the con- 
ference, went critical and was 
operated by Argonne-National- 
Lab. representatives during the 
second week. 

Because of the glamour con- 
nected with it, the fusion exhibit 
was the center of attraction. 
Princeton University’s Project 
Matterhorn, University of Cali- 
fornia’s Pinch Program and Oak 
Ridge National Laboratory’s 
DCX were major points of the 
U. S. exhibit. Russia’s display 
fell far short of expectation; 
their OGRA machine never ar- 
rived, was illustrated by photo- 
graphs only. 
> Guides for Future — Conclu- 
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(HRE-2) and Engi-. 


sions of the conference were 
many: 

¢We’ve made remarkable 
progress since the last confer- 
ence. 

«We need more conferences 
of this sort to coordinate re- 
search and development efforts 
on an international scale in the 
nuclear field. 

¢Conferences should be di- 
vided up; subject matter should 
be limited to a single area of 
knowledge, e.g., fuel technology. 

¢ The United Nations should 
sponsor conferences in other 
fields of international concern 
such as rocketry and space re- 
search. 

Proceedings of the conference 
are available from the U. N., 
published in a 16-volume set of 
books. A list of U. S. technical 
papers may be obtained from 
Office of Technical Services, U.S. 
Department of Commerce (see 
Chem. Eng., Nov. 3, 1958, p. 
173). 


NEWS BRIEFS 


Soda ash: Columbia-Southern 
Chemical Corp. has now 
started up a new multimillion- 
dollar plant at Bartlett, Calif., 
to produce sodium carbonate 
and sesquicarbonate. New 
plant triples output of older 
plant, being scrapped, at same 
site. 


Synthetic rubber: Shell-St. Go- 
bain, Michelin and Godfrey 
L. Cabot Co. with its affiliate 
Texas Butadiene & Chemical 
Corp. are forming a company 
to build France’s first styrene- 
butadiene rubber plant at 
Berre, near Marseilles. Plant, 
due on stream in 1961, will 
make 50,000 metric ton/yr. 


Aluminum can: Coors Porcelain 
Co., Golden, Colo., aiming for 
competitively priced  one- 
piece aluminum aerosol cans, 
is perfecting a new process 
whereby an aluminum ingot 
can be converted to a slug via 
a continuous casting-rolling- 
blanking operation which 
would cost only “a few cents” 
per ingot. After slug is 
formed, Coors uses an already 
patented Italian process— 
Bombrini—for making one- 
piece can. 
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Looking for something? 


If you’re looking for a way to remove the risk of losses from drums in transit . < . 
If you’re looking for the kind of security you can count on—from leakaze, 
tampering and pilferage... 

If you’re looking for a' good way to improve your packaging, enhance your 
company’s prestige, increase the confidence of customers. . . 

You will get what you’re looking for when you specify Tri-Sure Closures. 

Shippers the world over are doing it—because only Tri-Sure Closures can give 
Tri-Sure protection. 


*The “Tri-Sure” Trademark is a mark of reliability backed by over 35 years serving industry. It tells your 
customers that genuine Tri-Sure Flanges (inserted with genuine Tri-Sure dies), Plugs and Seals have been used. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
CHICAGO, ILL. - LINDEN, N. J. + NILES, OHIO 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 

Tri-Sure S/A Indéstria e Comércio, Sao Bernardo Do Campo, Estado de Sao Paulo, Brazil 
American Flange & Manufacturing Co. inc., Villawood, N. S. W., Australia 

Compafiia Mexicana Tri-Sure S. A., Naucalpan, E. de Mexico, Mexico 

B. Van Leer N. V., Stadhouderskade 6, Amsterdam, Holland 

Van Leer Industries, Ltd., Seymour House, 17 Waterloo Place, Pall Mall S. W. I, London, England 
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_ CHEMICAL EC ONOMICS sin R. CANNON 


Supply 


Processing 


Performance 


Occurs naturally. 
Cheapest source 
of fissile mater- 
ial: $5.60/gm. 
U-235. Stable 
price assured. 


Natural 
Uranium 


Can be fabricated into fuel 

elements under normal con- 
ditions since concentration of 
radioactive U-235 very low. 


Since heat produced per fission is inde- 
pendent of enrichment, there is strong 
incentive to use this fuel as is. 
vantages: low heat rating (heat output/ 
kg. material), low temperature level, 
and need for a moderator. 


Disad- 


Purification work 
boosts fissile- 
material costs. 
At 10% enrich- 
ment, U-235 runs 
$15/gm. 


Enriched 


Uranium 


Uranium high in U-235 
needs special processing 
because of small quantities 
and criticality considera- 
tions involved. Economies 
of scale not too important. 


Enriched system requires more natural 
uranium equivalent (allowing for U-235 
losses during separation via diffusion). 
Burnup costs/kg. U-235 about twice 
as high. 


Must be made in 
reactor from 

U-238 by absorp- 
tion of neutrons. 


Toxicity requires carefully 
controlled processing—sev- 
eral times as costly as 

natural-uranium handling. 


Possible to obtain conversion factors 
(ratio of fissile material produced to 
that consumed) greater than 1.0, and 
thus “breed” more fuel. 


Produces fissile 
material, U-233, 
only when trig- 
gered by another 
fissile material. 


Thorium 


fission products from thor- 


Long half-life (27 days) of 


ium/U-233 cycle means big 
inventory tieup in cooling 
ponds before processing. 


High conversion factors in thermal (slow) 
reactors—high enough to breed, perhaps. 
But heat rating limited since too rapid 
burning gives buildup of non-fissile 
material. 


Nuclear Fuel Costs? Nobody’s Sure 


There are so many angles to 
nuclear-fuel economics that to 
try and pin a price on any fuel 
candidate would be downright 
foolish. But we can check over 
the most important. factors af- 
fecting fuel costs—fuel enrich- 
ment, reactor operation, irradia- 
tion levels, conversion ratios— 
and see how they are interre- 
lated. 

This is what J. A. Jukes and 
John Wright, United Kingdom 
Atomic Energy Authority, did 
—and did very well—in a paper 
delivered at the World Power 
Conference in Montreal this fall. 

“Minimum fuel cost for any 
reactor system will only be ob- 
tained by a complicated process 
of optimization of factors,” said 


Jukes and Wright. “We are now 
in a position to know many of 
the problems and to assign limits 
within which solutions must be 
found.” 

Here, then, are some factors 
in nuclear fuel economics. 
> Primary Source — Uranium 
235 is the only naturally occur- 
ring material capable of produc- 
ing a nuclear fission chain reac- 
tion. It is found in natural 
uranium in concentrations of 
about 0.7%, the balance being 
nonfissile U-238. 

U-235 enrichment is a costly 
step, however. AEC’s price for 
U-235 in natural uranium is 
about $5.60/gm. (assuming U- 
238 has no value). At 10% en- 
richment, U-235 runs about $15/ 
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gm., and at 90% enrichment, 
more than $17/gm. 

Solid Cost Ceiling—Natural 
uranium’s cost figures to remain 
pretty stable for at least ten 
years even in the face of increas- 
ing industrial demand. Work- 
able reserves have been greatly 
increased as a result of recent 
discoveries. And many of the 
mines throughout the world are 
close to writing off their capital 
costs while still having workable 
deposits, 

One of the potential advan- 
tages for material enriched in 
U-235 is the absence of the need 
for a moderator. U-235 is fissile 
to neutrons of all energies. But 
when the concentration of U-238 
is high, as in natural uranium, 
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TECHNICAL MEMO FROM THE QUAKER OATS COMPANY ON 


FURFURYL ALCOHOL-ACID CATALYZED RESINS 


Quaker 


In addition, furfuryl alcohol and liquid resins 
from it are excellent wetting agents for sand, cohol but does not manufacture resins; however, 


washed asbestos, glass and other materials which __ these resins are available commercially in viscos- 
are frequently components of the cured resin _ ities from 200 cps. upward. Write us for further 


product. 


ay 
Oats 
335K The Merchandise Mart, 
Chicago 54, Illinois 
m= ROOM 535K 120 Wall St., 
2 New York 5, N. Y. 


Room 435K 48 S.E. Hawthorne Blvd. 
Portiand 14, Oregon 


The Quaker Oats @mpany 


CHEMICALS DIVISION 


Furfuryl alcohol, or liquid resins made from it, cure 
rapidly without external heat to give infusible, insolu- 
ble polymers with high tensile strength. Sulfuric or 
hydrochloric acids give’ fast cures to black, hard res- 
ins; milder acids, such as phosphoric, yield systems 
which remain fluid for longer periods. Many indus- 
trial applications are based on this ready conversion. 

Because the cured resins are essentially inert to 
chemical attack, they are used in room temperature 
setting resinous mortars, as binders in glass fabric re- 
inforced pipe and ducts and in the cast molding of 
vessels and parts. 


The Quaker Oats Company supplies furfuryl al- 


information. 


In the United Kingdom: 
Imperial Chemical Industries, Ltd., London, England 

in Europe: 

Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
A/S “Ota”, Copenhagen, S. Denmark 
In Australia: 

Swift & Company, Ltd., Sydney 

In Japan: 

F. Kanematso & Company, Ltd., Tokyo 
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so many fast neutrons are ab- 
sorbed that an insufficient num- 
ber remain to maintain a chain 
reaction. 

> Moderation Is a Must—A 
moderator (carbon, hydrogen, 
deuterium, beryllium) slows 
these neutrons to low thermal 
energies; the proportion ab- 
sorbed by the U-238 will then be 
low enough to permit a chain 
reaction. 

Since U-235 in natural uran- 
ium is not dangerously radio- 
active, this fuel can be fabri- 
cated under normal conditions. 
When concentrated, U-235 is 
near the tolerance level for alpha 
activity and has to be treated 
with greater care, although the 
expense involved is not great. 
> Paying for Enrichment—Let’s 
look closer at the question of 
fuel enrichment. 

Separation work for enrich- 
ment results is some loss of very 
valuable U-235 along the way. 
Enriched reactor systems need, 
therefore, more natural uranium 
per unit of heat output. Any in- 
crease in natural uranium’s 
price will have greater impact 
on electricity costs in an en- 
riched uranium system than in a 
natural uranium setup. 

The same chemical processing 
plant can handle both natural 
uranium and slightly enriched 
uranium. But highly enriched 
fuel elements call for a very dif- 
ferent kind of processing. For 
one thing, quantities to be han- 
dled are smaller. A second fac- 
tor is the criticality considera- 
tion which limits the permissible 
size of many parts of the plant. 

Arrayed against these deter- 
rents are two tremendous advan- 
tages that go with enriched fuel: 
high heat ratings and high tem- 
perature levels. They may prove 
overwhelming. 

Plutonium is a synthetic fis- 
sile material; it is manufactured 
in a reactor from U-238 by ab- 
sorption of neutrons. Irradiated 
uranium fuel elements normally 
contain four isotopes of pluton- 
ium, the relative proportions de- 
pending on the amount of heat 
extracted from the reactor (the 
irradiation level). 
> Indifferent Isotopes—Two of 
these isotopes are not fissile to 
slow, or moderated, neutrons. 
Since these same two isotopes 
may comprise better than 20% 


of all plutonium at irradiaticn 
levels above 4,000 megawatt 
days per ton of fuel, a moderator 
may retard plutonium utiliza- 
tion. 

Plutonium, a _ strong alpha 
emitter, is extremely toxic. Proc- 
essing it is necessarily more ex- 
pensive—perhaps several times 
so — than processing natural 
uranium. 

Conversion ratio—the ratio 
between fissile material produced 
and fissile material consumed— 
is the key to plutonium’s useful- 
ness. Surrounding a plutonium 
core by a blanket of fertile (con- 
vertible to fissile material 
through neutron bombardment) 
material like U-238 may give 
conversion ratios greater than 
one, or a net gain in fissile ma- 
terial. Natural uranium reac- 
tors, on the other hand, may only 
give conversion ratios on the 
order of 0.8. . 
> Big Burnup—Fuel costs can 
be kept low by high conversion 
factors. And the higher the fac- 
tor, and the lower the enrich- 
ment, the higher the over-all 
utilization of fuel. 

Yet the extent of net produc- 
tion of new fissile material, or 
of “breeding” as it’s sometimes 
called, depends as much on the 
efficiency of chemical processing 
outside of spent fuel (with re- 
turn of usable fissile material) 
as it does on the conversion 
ratio. 

And the usefulness of the net 
gain in fissile material depends 
on the heat rating of the fuel: 
the rate of fission, or the rate of 
heat production per kilogram of 
fuel. The higher the rate of fis- 
sion the higher the production 
of fissile material. 
> Double Time — Thus, it isn’t 
the conversion ratio that tells 
the whole story of the breeder- 
reactor fuel. It is the double-time 
in the whole system, the time in 
which the (fissile material 
doubles. (This may take several 
years. ) 

Thorium, like U-238, is not 
fissile but fertile. It produces 
fissile U-233 when irradiated by 
neutrons from a fissile material. 

The initial cost of thorium— 
about the same as that for natu- 
ral uranium—is not important 
in the fuel costs for a thorium/ 
U-233 fuel cycle. It is oversha- 
dowed by the cost of fissile ma- 
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terial to trigger the system, and 
by processing costs. 

> Wait for Trigger—In most 
systems, at least 1 kg. of fissile 
material will be required for 
each megawatt of installed ca- 
pacity. So before the thorium/ 
U-233 cycle can be used in a 
power program, a_ substantial 
amount of fissile material—tons 
per year—will be needed. 

Thus, thorium is a poor bet to 
be used in quantity for a good 
many years, although the pros- 
pects are brighter in the U.S. 
than overseas. 

But what are the reasons for 
considering thorium at all, other 
than its ready availability? The 
answer lies in the very high con- 
version factor obtainable with 
the thorium/U-233 cycle in a 
thermal (unenriched) reactor 
system. In some cases it may 
even be possible to breed. 

Turning back to thorium’s dis- 
advantages again, we find an 
economic limit set on the heat 
rating (heat output/kg. of fuel) 
attainable in a thorium reactor. 
Under neutron bombardment. 
thorium first forms non-fissile 
protoactinium (Pa-233) which 
decays very slowly (27-day half 
life) into fissile U-233. 
> Slow Burn Is Best—Thus, any 
rapid burning of thorium fuel 
yields a corresponding buildup 
of Pa-233 which, if subjected to 
too intensive a neutron bom- 
bardment, may be transformed 
into Pa-234 which decays into 
nonfissile and unusable U-234. 
It simply doesn’t pay to step up 
a thorium reactor’s heat rating 
to the point where too much Pa- 
233 has too little chance to decay 
to useful U-233. 

Pa-233’s long half-life also 
poses a big inventory problem 
in the form of fissile material in 
cooling ponds awaiting process- 
ing and recycle to the reactor. 
The processor of spent fuel from 
a thorium reactor must wait 
longest, not for fission products 
to lose their radioactivity,* but 
for Pa-233 to decay to U-233. 
Assuming a 27-day half life, the 
thorium fuel might have to re- 
main in the cooling pond for six 
months to a year. 
~~ * Most critical fission product in 
spent fuel from most reactor systems 
is iodine 131, with a 8-day half life. 
To cut I-131’s radioactivity to one- 
thousandth of its initial level calls for 


a cooling-off period of some ten half 
lives, or 80 days. 
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GLAD TO BE ABLE TO HELP... 


Celanese presents industry with BPL*—chemical with a wide-open future 


Such is the versatility .. . and potential .. . 
of Celanese BPL (beta-Propiolactone) that 
the scope of its use must be broad indeed. 
BPL itself can be useful within a wide range 
of applications. In addition, its rapid re- 
activity with a large group of other chemi- 
cals makes it the starting point for synthesis 
of many new materials useful to science and 
industry. 

BPL is now being evaluated for use in the 


Basic 


Acids Functional Fluids Polyols 
Alcohols Gasoline Additives Plasticizers 
Aldehydes Gilycols Salts 
Anhydrides Ketones Solvents 
Esters Oxides 


Vinyl! Monomers 


textile and leather industries . . . as a com- 
ponent in the processing of plastics, paints, 
dyestuffs and synthetic fibers ...in starches 
and adhesives... in medical and hospital ap- 
plications ... in agricultural and food tech- 
nology ... in nucleonics and astronautics. 
Among the multitude of uses yet to be 
developed, tested, and produced, may be one 
in which you’re interested. As always, we'll 
be more than happy to help you, if we can. 


iICALS 


CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION, DEPT. 553-1, 


Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc,, 180 Madison Ave., N. Y, 16, Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 


For further information on Celanese BPL, 
and/or evaluation samples, just write on 
your letterhead. Celanese® BPLT 


%& BPL’s unique chemical 
structure gives it ‘“difunc- 
tionality” —the ability to 

@) ~ react with other chemi- 


cals, in two different 
? ? directions, to produce 
various important deriv- 

atives, 


for improved products 
| 


Agricultural Paper 
Automotive Pharmaceutical 
Aviation Plastics 

Bullding Surface Coatings 
Electrical Textiles 


180 MADISON AVE., NEW YORK 16 
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DEVELOPMENTS . 


CHEMICAL PRODUCTS » 


Engineers at Cape Canaveral 
place top section of the coroidal- 
shaped satellite package, instru- 
ment-carrying payload of moon- 
probing space rocket, Pioneer I. 
Top, bottom and middle section 
were formed with Hexcel rein- 
forced fiberglass plastic honey- 
comb. 


Plastic Honeycomb Houses Pioneer Instruments 


Though 8 sq. ft. of the ma- 
terial went into the 29-in. dia. 
unit, it only weighed 15 oz. 
Honeycomb in sandwich form, 
such as was used in Pioneer I 
and in Pioneer II, has highest 
strength to weight ratio of any 
material known.—Hexcel Prod- 
ucts Inc., Berkeley, Cal. 76A 


Catalyst 


For hard -to-hydrogenate 
fats and oils. 

A new, nickel-on-kieselguhr 
catalyst for selective hydro- 
genation of carbon-to-carbon 
double bonds of vegetable oils 


and animal fats has been de- 
veloped. 

The new, dry-reduced, oil- 
suspended catalyst, called G-53, 
shows considerable promise for 
treatment of inedible oils such 
as fish oils for soaps and other 
oils with unusual contaminants. 
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Already available in com- 
mercial quantities, the new 
catalyst will be competively 
priced with other catalysts for 
similar applications. Laboratory 
studies and plant tests indi- 
cate that the effective service 
life of the G-53 is from 50 to 
100% longer than other catalysts 
of the type. It is also said to 
have greater first-use selectivity. 

The new catalyst will be fur- 
nished in granular form, 100% 
passing through a 4-mesh screen. 
It has a bulk density of 37 Ib./ 
cu. ft.—Chemetron Corp., P. O. 


Box 337, Louisville, Ky. 76B 
Spray Dried PVAe 
Powdered emulsion for 


paints, cements, adhesives. 


A new dehydrated polyvinyl 
acetate emulsion, called Darex 
ESD, can be used in place of 
liquid vinyl emulsions wherever 
presence of water is undesir- 
able. It is expected to find wide 
use as an additive in dry mixes 
of specialty portland cements, 
asa vehicle for industrial 
paints, as an adhesives base. 

A white powder, Darex ESD 
cuts freight costs for uses, can 
be stored indefinitely, is un- 
affected by freezing, and can be 
mixed as needed where small 
batches are prepared at a time. 
Cost is 47¢/lb., truckload quan- 
tities—Dewey & Almy Chemi- 
cal Div., 62 Whittemore Ave., 
Cambridge, Mass. 76C 


Pelleted Fertilizer 


Permits directly-aimed fer- 
tilization of seedlings. 


Now exploring markets in 
orchard plantings, home gar- 
dens, etc., Mora Chemical Corp., 
Seattle, has been licensed as 
sole manufacturer of a newly 
developed fertilizer pellet. Pel- 
lets can be placed just where 
they’re wanted; there’s no 
waste as from fertilizer when 
broadcast. Costs of fertilizing 
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for the most efficient 
production of 
oxygen-free gas 


spinnerettes | 
for synthetic fibres 


Precious metal and stainless steel spinnerettes 
with rigidly controlled hardness and grain char- 
acteristics are available in standard and special 
designs. All surfaces are mirror-like, including 
walls of finest holes, for maximum protection 
against corrosion to assure trouble-free produc- 
tion. Write for “Spinnerettes” brochure. 

BAKER PLATINUM DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 


platinum ciad 


NITRONEAL® GAS GENERATOR 


'... provides by far the most economical and effi- 
cient method for the production of pure nitrogen 
—completely free of oxygen—and with hydro- 
gen content precisely controlled at any desired 
percentage between 0.5% and 25%. Nitrogen 
is supplied at a fraction of cylinder supply cost. 

The Nitroneal Generator is automatic except 
for startup, with no need for operating person- 
nel. The unit performs instantly, efficiently any- 
where in the range of from 25% to 100% of 
rated capacity. Installation requires only a 110 
volt line, water, air, ammonia lines and drain 
facilities. Units can be supplied in capacities of 
100 cfh to 10,000 cfh. . . . The catalyst lasts in- 
definitely—maintenance costs are practically nil. 
Write for complete catalog material and data. 


CHEMICAL DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 


execuTIVE © 


113 ASTOR STRE 


sheet, tubing 
and wire 


Platinum clad sheet, tubing 
and wire make it possible to 
incorporate all of the impor- 
tant corrosion-resistant qual- 
ities of the noble metals in 
equipment, at minimum 
cost. The process guaran- : 
tees continuous pin-hole- 
free platinum cladding to 
withstand high tempera- 
tures without oxidation. 


Write for “Platinum Clad” catalog. 


BAKER PLATINUM DIVISION * 113 ASTOR STREET 
NEWARK, N. J. 
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CHEMICALS .. . 


seedlings with pellets run to 
less than $10/acre. 

The new pellet is about ?-in. 
in diameter and contains slowly 
soluble urea formaldehyde res- 
ins and superphosphate. It is 
dropped in the hole when a 
seedling is set out and dissolves 
so slowly it causes no burns. 

Seedlings planted early last 
year with pellets produced a 
43% increased growth in 1957 
and a 56% increase in 1958.— 
Crown Zellerbach Corp., Camas, 
Wash. 76D 


Ceramies 


Thin-walled ceramics in 
lightweight honeycomb 
structures stand 1,800 F. 


Extremely thin-walled ceram- 
ics formed into lightweight 
honeycomb structures capable 
of operating at high tempera- 
tures have been introduced. 

These materials, made by the 
new Cercor process, can with- 
stand temperatures to 1,800 F. 
with virtually no thermal ex- 
pansion, and can operate con- 
tinuously at 1,290 F. At these 
temperatures they are resistant 
to oxidation and corrosion. They 
can withstand extreme thermal 
shock. 

The extremely low expansion 
at high temperatures and high 
surface area of Cercor process 
materials indicate their future 
use in gaseous heat exchangers, 
as catalyst supports and as 
structural materials for use at 
elevated temperatures. 

It is possible to build Cercor 
structures having a wide range 
of shapes and properties. The 
base material can be any of a 
large number of ceramic com- 
positions. Pyroceram, high 


strength crystalline material in- 
vented by Corning, is used as 
one of the base materials for 
available Cercor pieces. 

Disks 20 in.*in diameter and 
82 in. thick have been made by 
the Cercor process. A protective 
rim for the disk is formed by a 
tough coating of special mate- 
rial with matching expansion 
and equally high resistance to 
temperatures. 

Available Cercor pieces have 
a compressive strength, parallel 
to the channels, of 2,000 psi. 
Surface area of the 20-hole/in. 
corrugated structures is 1,500 
sq. ft./cu. ft. of material. 

Of the total face area, 75 to 
80% is open space. Hole sizes 
of Cercor pieces are approxi- 
mately 0.095 in. long and 0.045 
in. high. It is believed that the 
cellular ‘holes can be formed 
into a variety of shapes with a 
wide range of dimensions. 

The material has a density of 
about 30 lb./cu. ft. and a spe- 
cific heat (room temperature) 
of 0.20. Average wall thickness 
of the corrugated structure is 
0.005 in.—Corning Glass Works, 
Corning, N. Y. 78A 


Curing Agents 


Anhydride curing length- 
ens epoxy pot-life, permits 
automated filling, above. 


A major advantage of curing 
epoxies with anhydrides, rather 
than amines, is that the formu- 
lation has longer pot life per- 
mitting automated production 
set-ups like that for filling re- 
sistor shells, above. 

Reservoir shown holds enough 
formulation for entire day’s 
production. At experimental ar- 
rangement of Electronic Plas- 
tics Corp. Anhydride used is 


hexahydrophthalic. With amine- 
cured resin, on the other hand, 
fresh batches would have to be 
made up every 15 min.—Allied 
Chemical, National Aniline Div., 
New York, N. Y. 78B 


BRIEFS 


Elastomeric latex based on vi- 
nyltoluene and butadiene has 
been developed for upholstery 
and rug backing, for modify- 
ing and sometimes replacing 
natural or chloroprene type 
latexes in resilient hair pad- 
ding. Called Latex 2582, it 
has superior resistance to 
metal staining, is lighter in 
color, lower in odor.—Dow 
Chemical, Midland, Mich. 78C 


Fluoroalcohols called C7, C9 
and Cll have fluorine content 
varying from 68.6 to 71.4%. 
The new compounds hold 
promise as intermediates in 
plastics manufacture, elas- 
tomers, lubricants, nonflam- 
mable hydraulic fluids. De- 
velopmental price is $40/Ib. 
—Du Pont Co., Wilmington, 
Del. 78D 


Broad-spectrum antibiotic 
called Actinobolin has just 
been isolated in the labora- 
tory. It shows activity against 
a number of infections 
and experimental cancers.— 
Parke, Davis & Co., Detroit, 
Mich. 78E 


Perfluorobutene-2 is the first : 


perfluoro organic monomer to 
be made commercially avail- 
able. A gas boiling at 0 C., it 
copolymerizes readily with 
other monomers and is being 
studied as a modifier in the 
development of special poly- 
mers.—Halocarbon Products 
Corp., Hackensack, N. J. 78¥ 


For More Information . . . 
about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 177) 


: 
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COMPLETELY NON-METAL 


PUMPING HEAD, 
CONNECTOR, 
VALVE HOUSING, 


INLET and OUTLET __| 


CONNECTIONS OF 
LAPP CHEMICAL 
PORCELAIN TUFCLAD 
ARMORED 


oxioe 


You Can Pi ump in controlled volume 
HYDROCHLORIC ACID... all concentrations 
CHLORINATED HYDROCARBONS 
CORROSIVE METALLIC SALT SOLUTIONS 
DILUTE ACIDS 
MIXED ACIDS 
WITH 


ALUMINA 


VALVE BALL 


TEFLON 
VALVE 
SEATS 


TEFLON 
DIAPHRAGM 


NOTHING 
ELSE LIKE IT! 
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Lapp Pulsafeeder is the combination piston-diaphragm |] 
pump for controlled-volume pumping of fluids. Recip- 
rocating piston action provides positive displacement. 
But the piston pumps only an hydraulic medium, work- 
ing against a diaphragm. A floating, balanced partition, 7 
the diaphragm isolates chemical being pumped from —@ 
working pump parts—eliminates need for stuffing box |] 
or running seal. Pumping speed is constant; variable 
: flow results from variation in piston-stroke length— 
controlled by manual hand-wheel, or, in Auto-Pneu- 
matic models, by instrument air pressure responding to 
any instrument-measurable processing variable. 


AND 
NC STUFFING BOX TO LEAK 


Solid Lapp Chemical Porcelain, 
combined with parts of alumina cer- 
amic and Teflon plastic, is used for 
the liquid end of this model of Lapp 
Pulsafeeder. All parts which can 
come in contact with liquid being 
pumped are non-metallic, chemical- 
ly inert. Thus, positive-displacement 
metered pumping of “hard-to-han- 
dle” <orrosive chemicals is made 
certain and permanently trouble- 
free, 


WRITE FOR BULLETIN 440 
with typical applications, flow charts, 
description and specifications of mod- 
els of various capacities and construc- 
tions. Inquiry Data Sheet included 
from which we can make specific engi- 
neering recommendation for your 
processing requirement. Write Lapp 
Insulator Co., Inc., Process Equipment 
Division.3605 Poplar St., Le Roy, N.Y. 
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Latest Developments 


&0 


DEVELOPMENTS...» 


_ PROCESS EQUIPMENT pre: 


Gas Analyzer 


Continuously measures con- 
centration of any one gas 
in a mixture. 152A 


Density Instrumentation 


Continuously monitors den- 
sity of stagnant or flow- 
ing liquids. 150B 


Respirator 


Flexible Hese 


Combines properties of 
Tefion, stainless steel. 


New Springfield “400” flexible 
Teflon hose assemblies, designed 
with high temperature and cor- 
rosion resistance for processing 
applications, are available in 
diameters from ? to 2 in. Min- 
imum bend radius is 33 times 
the equivalent tube size; work- 
ing temperatures range from 
—65 to 400 F. 

Each hose assembly consists 
of three layers—helically-wound 
Teflon on the inside, an overlay 
of Teflon-coated Fiberglas tape 
and an outer protective coating 
of braided stainless steel wire. 
Prior to application of the wire 


braid, the compound inner tube 
undergoes convolution, com- 
pression and sintering steps to 
give a homogeneous unit of 
great strength and flexibility. 
A swaging process locks end 
fittings onto the hose to assure 
permanent leakproof connec- 
tions. — Titeflex, Inc., Spring- 
field, Mass. 80A 


Telemetering Systems 


For monitoring data at 
scattered locations. 


After two years of successful 
field testing, two types of tele- 
metering systems are available 
for long-distance transmission 
and control of process data 
monitored at scattered loca- 
tions. One system transmits 
frequency signals; the other 
sends pulses. 

Heart of the frequency-type 
system is a voltage-modulated 
oscill:tor that produces a 
square-wave output. Frequency 
of this signal is directly pro- 
portional to input current sig- 
nal from the sensing element. 
At the receiving end of the sys- 
tem, another transducer con- 
verts frequency signals back to 
current. 

Each pulse-type telemetering 
system consists of a recorder 
at the point of measurement, a 


December 1, 1958—CuemicaL ENGINEERING 


Removes heat from 
air destined for 
user’s lungs. 148A 


Bulk Container 


Ideal for storing, 
shipping granular 
‘products. I51A 


Page number is also Reader Service Code Number 


power pack for signal transmis- 
sion and an instrument for re- 
ceiving signals at the opposite 
end of the line. Spacing between 
source and receiver can be as 
high as 100 mi. Process intelli- 
gence leaves the source as a 
series of delayed pulses, the 
time length of each pulse repre- 
senting the value of measured 
variables. — Brown Instrument 
Div., Minneapolis - Honeywell 
Regulator Co., Phila., Pa. 80B 


Data Processing System 


Standard item offers high 
accuracy, reliability. 


Fully transistorized for max- 
imum operating reliability, the 
new 100-channel Model 123 data 
processing system provides 25 
combinations of scaling and 
zero offset, high or low alarm 
limits, and square root extrac- 
tion for flow computation. 
Scanning rate is one point per 
second. A pinboard simplifies 
programming. 

Production of Model 123 as 
a standard item, rather than as 
a customized system, keeps ini- 
tial cost down. Yet, accuracy is 
claimed to be comparable to the 
manufacturer’s Model 112 com- 
puter-data processing system.— 
Beckman Instruments, Inc., Sys- 


tems Div., Anaheim, Calif. 80C 
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The delicate ingredients in milady’s 
cologne take more than garden-variety 


metering—as do the critical ingredients in 
chemical and food processing, gas odorizing 
and water treatment. 


Accurate, dependable metering assures 
product quality and uniformity. Hills— 
McCanna metering and proportioning 
pumps assure precise metering at low cost. 
Do as the leaders in industry do—‘look to 
the people who know and control flow.” 
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WRITE TODAY for a copy of our 
new booklet, “Precision Proportioning 
Pumps?’ which explains Hills- 
McCanna’s complete line of pumps. 


HILLS-McCANNA COMPANY 
4568 West Touhy Avenue + Chicago 46, Illinois 


prectetor 
Pumps 
me 
compan 
J 
PEOPLE WHO KNOW AND CONTROL FLOW 
81 
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EQUIPMENT DEVELOPMENTS . . . 


In place and ready for radio- 
graphic inspection, this 4,500-lb. 
casting of a pressure-seal gate 
body is about to receive twenty 
1-min. exposures from a 2-mil- 
lion-volt Van de Graaff X-ray 
generator. Part of American 
Chain & Cable’s recently un- 
veiled non-destructive testing fa- 
cilities, the huge X-ray unit and 
its working companion—a 10- 
Curie cobalt-60 source — are 


New Gun Keeps Tabs On Quality. Ready, Aim, X-Ray! 


housed in a massive building 
having concrete walls ranging 
from 24 to 48 in. in thickness. 
Versatility of the X-ray unit 
stems from use of a modified 
74-ton Wright bridge crane to 
jockey the accelerator tube into 
position. A hand-driven turn- 
table permits easy rotation of 
the casting prior to each ex- 
posure.—American Chain & Ca- 
ble Co., Bridgeport, Conn. 82A 


Air Compressors 


High-capacity units deliver 
oil-free air. 


Now available with capacities 
of 6,700, 10,000 and 19,250 cfm., 
new Twin-Air rotary-screw air 
compressors offer many advan- 
tages to the process industries, 
according to company ojficials. 
Substantial maintenance sav- 
ings are possible because the 
twin rotors never quite contact 
each other. In addition, the 
no-contact design eliminates 
need for lubricants, thus assur- 
ing oil-free air delivery. 

Twin-Air compressors draw 
air into the front end of their 
screw assemblies. As the lobes 
of the parallel-mounted screws 


rotate into each other’s groves 
at the rate of 3,600 rpm., air 
spirals forward into increas- 
ingly smaller interlobe volumes. 
Finally, the screws force air 
through the discharge port at 
pressures ranging up to 120 psi. 
—Atlas Copco, N. Y., N. Y. 82B 


Temperature Controller 


Adjusts heating -medium 
flow to hold temperature. 


Latest additions to one manu- 
facturer’s line of control instru- 
mentation are two pneumatic 
temperature controllers, one an 
indicating model and the other 
a recording unit. In operation, 
the units vary flow of steam, 


water, gas, or other heating 
media through an air-operated 
throttling valve in direct pro- 
portion to temperature changes 
sensed by a mercury-expansion 
thermal element. Accurate and 
sensitive, both controllers come 
in 10 styles covering an over-all 
temperature range from —30 to 
1,100 F. 

Model RVA, the recorder- 
controller, has a 12-in. circular 
chart, either spring- or elec- 
trically driven. The indicating 
controller, Model IVA, permits 
easy viewing of temperatures 
on a wide, high-visibility scale. 
—The Partlow Corp., New Hart- 
ford, N. Y. 82C 


Strip-Chart Reeorder 


Offers tubeless operation 
and low maintenance. 


First of the Model “M” Series, 
the new Marksman strip-chart 
potentiometer recorder uses a 
printed-circuit and transistor- 
ized amplifier — no vacuum 
tubes. Some of the unit’s other 
features include automatic 
standardization, thermocouple 
break protection, cold-junction 
compensation, chart  tear-off 
strip adjustable chart 
speeds. 

Marksman recorders are 
claimed to be extremely sensi- 
tive (0.1% or better) and accu- 
rate (+0.25%). They will re- 
cord any variable that can be 
transformed into an _ electric 
signal via transducers—tem- 
perature, pressure, pH, etc. In- 
put can be either 115, 208 or 
230 v.—West Instrument Corp., 


Chicago, Ill. 82D 
Respirator 

and other equipment news 

on page 148. 
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@ Low Headroom, Distant Delivery 
—One Carrier Conveyor with a single drive 
and less than 30 inches of headroom dis- 
tributes materials to a line of receiving 
equipment up to 500 feet long! Capacities 
up to 500 TPH. 


@ Gentle Conveying—Carrier's pat- 
ented Natural-Frequency conveying motion 
(gentle ‘“‘throws and catches’’) distributes 
even the most fragile products with no 
particle breakdown! 


@ No Spillage or Contamination— 
Smooth, one-piece troughs prevent spillage, 
hang-up, and contamination! Separate 


channels prevent intermixing. Dust covers 
and flexible connections can also provide 
completely dust-free, sanitary operation. 


@ Increase Process Efficiency —Vibra- 
tion automatically levels materials in trough, 
resulting in even feeding across full width 
of screens, crushers, etc. 


@ Dynamic Balancing— Special design 
eliminates harmful vibrations — even in 
upper-floors of very light structures. 


@ Low Maintenance —Low input horse- 
power, few moving parts, and low drive 
stresses assure absolute minimum main- 
tenance and downtime! 


Carrier Conveyor Corporation 
251 North Jackson Street 
Lovisville 3, Kentucky 


Please rush full information on Carrier Natural- 
Frequency Distribution Conveyors. 


CONVEYORS 
| 


: 
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Reset Action Stops(in cylinder), 
another Bristol exclusive on reset 
models. 


Zero Derivative Setting, exclu- 


Your newest man can operate 
and maintain this controller 


He’l! catch on quick to the Bristol Series 500 Controller without a complicated, 
lengthy training period. 

In fact, your plant can have Bristol Series 500 Controllers, even if you don’t 
have a formal instrument department at all. Many small instrument users are 
doing this today. Yet the 500’s performance is such that one of the largest, 
most widely known chemical companies in the country just bought seventy 
500’s for its exacting processes. 

Here are the big reasons the 500’s a favorite with all instrument users, both 
large and small: (1) Basic simplicity of the operating mechanism; (2) Bristol 
measuring elements insure the utmost accuracy. 

Another big simplification: You can exactly calibrate the Series 500 Control- 
ler with only one single adjustment, even after complete disassembly and re- 


assembly With replacement of parts. Precision Bristol Measuring El- 
Get complete data on Bristol Series 500 Pneumatic Controllers now, before ements insure accuracy. 
you order another instrument. Write for bulletin A 130, The Bristol Company, 


109 Bristol Road, Waterbury 20, Conn. 6-19 


Pisces hundred standard models meet every process requirement including: 


I These problems: These operating modes: 
1. Cascaded control 1. Fixed narrow band (on-off) 4 
i 2. Selective control 2. Proportionai—to 100% and to 30% 
3. Ratio control 3. Reset with wide band—-to 400% 
4. Time program control 4. Derivative (rate) 
5. Pneumatic Transmission 5. Reset plus derivative Ss : 
&, T Built-in Calibration assures per- 
TRAIL-BLAZERS IN PROCESS AUTOMATION manent accuracy of controller ac- 
AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS tion. 


84 December 1, 1958—Cremicat ENGINEERING 


x 
x A 1 
é 
derivative 


High Pressur 


Size: 24”x 55” 


Your high pressure research costs are less today than they were 20 years ago. The reason 
—tremendous engineering improvements in the equipment available to you. Consider 
these modern high pressure equipment facts: 


e EQUIPMENT COSTS LESS—Better engineering design gives you lower first cost, lower 
operating and maintenance cost. 


e MORE EFFICIENT EQUIPMENT— You can run a wider range of reactions, faster. 
e SMALLER BATCHES—No longer necessary to use large quantities of costly chemicals. 


e LESS COSTLY HANDLING—Laboratory personnel can make own set-ups quickly 
and without special tools. 


e SAVES SPACE—More compact design saves you valuable laboratory space. 
To sum up: because of better-engineered equipment, you can obtain reliable high pressure 


research data much faster, more accurately, in less space and at lower cost than ever before. 
By the continuing improvement of high 2 Sagas bs research equipment, Autoclave Engineers 


contributes to today’s lower cost resear 
AUTOCLAVE @ 
ENGINEERS ,INC 


} 2932 WEST 22nd STREET, ERIE, PENNSYLVANIA 
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new industrial 


Antara, Offers an expanded and 
completely revised chemicals catalog. a 

For convenience, it is divided into : 
separate sections devoted to surfactants, 
organic intermediates, acetylene 
derivatives, carbonyl iron powders, ethylene 
oxide and glycols and numerous specialty 
chemicals, including optical brighteners, 
ultraviolet light absorbers, etc 


The new 64-page catalog describes 
the composition, properties 
and uses of Antara products. 


Fill in and mail the coupon today for your 
free copy of this valuable reference book. : 


ANTARA CHEMICALS 
435 Hudson Street, New York 14, N. Y. 


Please send the new Antara Chemicals Catalog 


NAME 


TITLE 


COMPANY 


AOORESS 


ZONE STATE 


86 


SALES OFFICES: New York * Providence * Philadelphia 
Charlotte * Chattanooga * Chicago * Portland, Ore. 
San Francisco * Los Angeles 
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Right, Edgar A. Stoddard, Project Engineer, Dewey & Almy Chemical Division, W.R. Grace & Co., Cambridge, Mass. Left, Jack O'Donoghue, All Stainless ie, 
Cooper Alloy distributor, Allston, Mass. Background, C. W. Stuart of Thomas G. Gallagher, Inc., Somerville, Mass., contractors. 


STODDARD of DEWEY & ALMY 


Tells Why He Specifies Cooper Alloy 
for Stainless Valves and Fittings 


Q. Mr. Stoddard, why does Dewey & Almy, a leading 
manufacturer of chemical and plastic specialties for 


industry, use stainless valves and fittings? 


A. For two reasons of major importance in the chemical 
processing industry: purity of product, and resistance 


to corrosion. 
Q. Why Cooper Alloy? 


A. For three reasons equally important: ease of main- 
tenance, thanks to Cooper Alloy’s unique design fea- 


tures; availability; and distributor service. 
Q. What design features are you referring to? 


EXTRA-DEEP STUFFING BOX holds 
minimum 6 turns Blue African asbestos 


UNION BONNET JOINT eliminotes 
problems found in screwed-in bonnets 


RETAINED RENEWABLE DISC 
for tight seal and long life 


COOPER ALLOY Figure 15RD 
Globe Valve, inside screw 
rising stem, 200-lb. service, 
screwed ends, renewable re- 
tained disc of composition 
you specify, 


A. Well, take these Cooper Alloy renewable-dise globe 
valves on these monomer lines. We like the ease of 
operation and low maintenance. And of top importance, 
these valves eliminate serious vapor leake ge we once had. 


Q. What about availability and service? 


A. Outstanding. In fact, All Stainless Inc., the local 
Cooper Alloy distributor, has even gone to the trouble 
of taking over most of our stocking problems, by putting 
in a complete representative stock of Cooper Alloy RD 
globe valves. That’s what we call service! 


A VALVE DESIGNED FOR STAINLESS! The Cooper Alloy valve 
is not an adaptation of earlier brass and iron patterns. Cooper Alloy, 
with over 35 years of experience in handling stainless steel, created 
a valve designed to be cast in stainless! Check the Special Design 
Features shown at left. 

As the little CA man below is saying: ‘‘You can tell a Cooper Alloy 
Valve as far as you can see it!” Write today. for your copy of our 
folder ‘‘Design Factors In Stainless Steel Valves.”’ The Cooper Alloy 
distributor near you will be glad to show you the complete line of 
Cooper Alloy valves and fittings, and their advantages. He can serve 
you promptly from local stocks. 


Corporation « Hillside, New Jersey 
FOUNDRY PRODUCTS DIVISION 
THIRTY-FIVE VEARS OF STAINLESS STEEL PIONEERING 


j | 
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 6Engraving and 


Electrotyping 
oe Feed Stuff, Mineral Feed 
Fertilizer 
: Glass 
Insecticide and Fungicide 
Laundry 
Leather 


Lithographing 
Linoleum and Floor 
Covering 


Lubricant 


Match 
Metallurgical 


Optical 


FREE! mis 16-page booklet 
lists the many chemicals available 
from Harshaw. 
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HARSHAW 


CAN SERVE YOU! 


Harshaw sells chemicals — thousands of them — 
for these and many other industries 


Here are typical Harshaw chemical products 


Electroplating Salts, Anodes 
and Processes 


Organic and Inorganic Dry 
Colors and Dispersions 


Driers and Metal Soaps 

Vinyl Stabilizers 

Ceramic Opacifiers and 
Colors 


Fluorides 

Glycerine 

Preformed Catalysts, Catalytic 
Chemicals 


Synthetic Optical Crystals 
Agricultural Chemicals 
Fungicides 

Chemical Commodities 


THE HARSHAW CHEMICAL CO. 


1945 EAST 97th STREET 


e CLEVELAND 6, OHIO 


Chicago Cincinnati Cleveland Hastings-On-Hudson, N.Y. Houston Los Angeles 
Detroit e Philadelphia Pittsburgh 


December 1, 1958—Cuemicat ENGINEERING 


tes 
Metal Working 
Oil Cloth 
f Paint, Varnish and Lacquer 
Paper 
Petroleum 
Pharmaceutical 
Photographic 
Porcelain Enamel 
Plastics 
Printing Ink 
Refractories 
Rubber 
Shade Cloth ’ 
i Textile q 
Veterinary Remedies q 
Welding Electrodes 
Wall Paper 
a 
4 
WRITE TODAY FOR 
copy 
a 
| 
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WOLVERINE 


TUBE 


PUBLISHED BY WOLVERINE TUBE DIVISION 


to the Processing Indus try 


Use TRUFIN TYPE S/T 
in both Old and New Units 


Wolverine Trufin Type S/T is a com- 
pletely versatile heat exchanger tube— 
is equally at home in new units or old. 
When new heat exchangers and con- 
densers are designed around Type S/T 
they are smaller and more compact 
because its integral fins increase heat 
transfer surface—handle more BTU’s 
per foot of tube. 

The net result is a substantial saving 
in direct tube costs as well as in labor 
and the materials that go into headers, 
baffles and shells. 

When used for retubing purposes Trufin 
Type S/T steps up the capacity of exist- 
ing equipment because its greater sur- 
face area packs more heat transfer 
surface into the same size shell. 

Also of major importance when retub- 
ing is the fact that Trufin Type S/T is 
completely interchangeable with the 
plain tube it is designed to replace. 
During the finning process the ends of 
the tube are left without fins so that 
the O.D. of the plain end is slightly 
larger than the O.D. over the fins. 
Because of this, Type S/T can be in- 
serted into the bundle and rolled di- 
rectly into the tube sheet in the regular 
manner using only standard tools and 
retubing techniques. 


Wolverine Trufin Type S/T 


TECHNICAL HELP FROM 
FIELD ENGINEERING SERVICE 


Always available to help customers 
solve problems in alloy selection, de- 
sign, corrosion, etc., are the skilled 
members of Wolverine’s Field Engi- 
neering Service. 


HOW WOLVERINE TRUFIN® TYPE S/T SAVED 17 MILES 
OF TUBE FOR A LARGE EASTERN FABRICATOR 


BY ERNEST DODD 


No matter how you look at it 17 miles 
of condenser tube adds up to a lot of 
tube—and, when those 17 miles repre- 
sent the amount of tubing saved in one 
installation then it becomes a signifi- 
cant figure indeed. 


This substantial saving in dire.’ tube 
costs occurred recently when engineers 
for a large eastern fabricator designed 
heat transfer units for an M.E.K. plant 
around Wolverine Trufin Type S/T— 
the original, integrally finned tube for 
shell and tube equipment. 


The units included condensers, coolers, 
reboilers, and product heater, etc. 
From previous experience their engi- 
neers knew that with Wolverine Trufin 
Type S/T they could design units with 
smaller shells and still realize maximum 
throughput, save space by obtaining 
more compact arrangements and 
greatly reduce the amount of tubing 
required. 


For example, had the units been tubed 


with prime surface tubing approxi- 
mately 225,000 feet would have been 
required. To OBTAIN EQUIVALENT 
HEAT DUTY only 134,000 FEET 
OF WOLVERINE TRUFIN TYPE 
S/T WAS NEEDED —a saving of 
91,000 feet or approximately 17 miles 
of heat exchanger tube. 


Wolverine Trufin Type S/T is avail- 
able in a wide range of sizes in copper, 
copper alloys, aluminum, and steel. In 
addition to the installation described 
above it is ideally suited for such opera- 
tions as crude stills, reformers, cat 
crackers and alkylation plants, etc. 


Next time you're considering new 
equipment, specify Wolverine Trufin 
Type S/T. If you’re retubing, Trufin 
Type S/T can increase the capacity of 
existing equipment by as much as 70% 
—depending on the type of service in 
which it is used. Either way you can’t 
lose. Write—TODAY—for complete 
information. 


Items of Interest Tati. 
— 
4 


CONDENSER TUBES FOR EVERY 


From its years of experience in the heat 
transfer field Wolverine Tube has developed 
a condenser tube lineup designed to meet 
every need. Engineers can, for example, 
specify prime surface tube . . . integrally 
finned (Wolverine Trufin) or duplex tubing 

. . all in a wide range of sizes and alloys. 
Next time you specify heat exchanger tubing 
remember that Wolverine Tube can meet 
ALL your needs. 


PRIME SURFACE TUBE 

. WOLVERINE TRUFIN TYPE S/T 
WOLVERINE TRUFIN TYPE W/H 
PRIME SURFACE DUPLEX TUBE 
. WOLVERINE TRUFIN—DUPLEX 
WOLVERINE TRUFIN TYPE L/C 
WOLVERINE TRUFIN TYPE H/R 
WOLVERINE TRUFIN TYPE H/A 
WOLVERINE TRUFIN TYPE 1/L 


7 
8. 
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J, A. MARSHALL 
148 Spear St. 
San Francisco 5, Cal. 
SU 1-7222 


R. SAVIS 
8941 Schaeter Hwy. 
Detroit 28, Mich. 

WE 1-0783 


Room 4004 
60 East 42nd St. 


If you’re having trouble with heat transfer 
problems . . . such things as equipment design 
or alloy selection you can obtain expert help 
real fast. Just get in touch with one of Wol- 
verine Tube’s Technical Sales Representa- 
tives. They’re as close as your telephone and 
because of their specialized training are 
fully qualified to help you solve the most 
difficult problems. Call on them next time 
you need help. 


New York 17, N.Y. 
MU 2-8430 


2 North York St. 2 North York St. 
Liberty Trust Bldg. Ggrnerof Commerce Comer of Commerce 
Philadelphia 7, Pa. Houston 3,Texes §-—«-«sMouston 3, Texas 
Ri 6-1442 CA 2-6191 i CA 2-6191 


Box 569 
Nat. Bank Bidg. 
Evanston, 
Evanston—DA 8-86] 


Room 1408-10 


CALUMET © HECLA, INC. 
CALUMET DIVISION 
URANIUM DIVISION 
GOODMAN LUMBER DIVISION 
WOLVERINE TUBE DIVISION 


Canado: 
CALUMET & HECLA OF CANADA LIMITED 
WOLVERINE TUBE DIVISION 
CANADA VULCANIZER & EQUIPMENT CO. LTD. 
UNIFIN TUBE DIVISION jf of Quality 


WOLVERINE TUBE 
85 CALUMET & HECLA, Inc. 
17232 Southfield Road 


Allen Park, Michigan 
Tubing and Extruded Aluminum Shapes 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
SALES OFFICES IN PRINCIPAL CITIES 
EXPORT DEPT. 13 E. 40TH STREET, NEW YORK 16, NEW YORK 


Wolverine Trufin isavailablein Canadathrough 


the Unifin Tube Division, London, Ontario. 
Of AMERICAN INDUSTRY 
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ISOFLOW FURNACES 
supply process heat for 


TEXAS BUTADIENE 
and CHEMICAL Corp.’s 


86,000 TON 
BUTADIENE PLANT 


fact, approximately 85% 
of all new butadiene capacity 

in the U.S, is processed through 

Petrochem “‘Isoflows.”’ 


The unique design and operating features which have led to the wide accept- 
ance of Petrochem Isoflow Furnaces for butadiene production, catalytic re- % % 
forming and other petroleum, petrochemical and chemical processes include: 


* Uniform Heat Distribution * Maximum Fuel Efficiency * Low Pressure Drop..* Low Maintenance 
* Zero Air Leakage °* Minimum Ground Space * Simplicity of Design and Construction 
* Short Length of Liquid Travel * Series, Multipass, all parallel fow ° Excess Draft for High Overload 


There’s a Petrochem Isofiow Furnace for any duty, temperature and efficiency. 


Petrochem Isoflow copyrighted internationally 


UNLIMITED. IN SIZE... DUTY 


PETRO-CHEIM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: 
Rawson & Co., Houston & Baton Rouge * Wm. H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles * Faville-Levally, Chicago 


D.C. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston * G. W. Wallace & Co., Denver & Salt Lake City 
International Licensees and Representatives; SETEA-—S.A. Comercial, Industrial, y de Estudios Tecnicos, Buenos Aires, Argentine * 
Industrial Proveedora, Caracas, Venezuela * Societe Anonyme Heurtey, Paris, France * Societe Anonyme Belge Heurtey, Liege, Belgique * 
Petrochem 6.M.B.H Dortmund, Germany * Heurtey Italiana $.P.A., Milan, Italy * Birwelco Ltd, Birmingham, England 
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=AVAV from Standard Oil 


Corrosion steals $5.5 billion from industry annually. Stand- T H E 

ard Oil is in the forefront of the fight to control this loss. 

Standard’s research scientists have developed a new method Mi A G ; & 
for measuring the effectiveness of rust preventives. This 


new test takes less than one-twentieth of the time of previ- 

ous tests—and is about three times as precise. of O X 
Using a controlled humidity cabinet for testing corro- 
sion, these Standard research men installed a system for 
cooling metal test panels (previously treated with rust pre- 
ventive) so that their surface temperatures are lower than 
the temperature in the cabinet. Temperatures of panel sur- 
faces and of cabinet atmosphere are held accurately. Con- 
trolling the temperature of the panels controls the rate at 
which water condenses on them. This in turn (for the first 
time) permits accurate control of the amount of condensa- 
tion on the panels. Rust preventives are more speedily and 
precisely tested. Science, as a result of this work, has a new 
tool with which to test corrosion. 


This is the research pay-out industry receives from Stand- 
ard Oil. This is the something extra that backs up the 
Standard industrial lubrication specialist who calls on you. 
This is the something extra found in the products he sells. 


To know more about how Standard Oil industrial lubrica- 
tion specialists—and Standard’s research program—can 
help you, call the Standard Oil office nearest you in any of 
the 15 Midwest and Rocky Mountain states. Or write 
Standard Oil Company (Indiana), 910 South Michigan 
Avenue, Chicago 80, Illinois. 


Top view and cross section 
of Accelerated Condensa- 
tion Corrosion Test cabinet. 


Edgar A. Dieman, Standard 
Oil scientist, inventor of 
new Rust Preventive Sys- 
tem, inspects metal panel 
that has undergone test in 
the humidity cabinet. 


You expect more from | STANDARD } and get it! 
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X-600 end One X-80 AMESTEAM 


AMESTEAM 


GENERATOR PERFORMANCE 
BRINGS REPEAT ORDERS FROM ZENITH RADIO 


“We wish to advise you of our satisfaction with the 
four AMESTEAM GENERATORS installed in our 
main plant in Chicago.” 


So writes Mr. G. R. Price, Superintendent of Main- 
tenance, Zenith Radio Corporation. 


“These Ames boilers are in their third full season of 
operation, and we are very pleased with their 
performance. They have proven remarkably free 
from operating trouble, and we rely on their auto- 
matic operation without maintaining an engineer 
on duty. 


“Combustion efficiency is excellent, and we are able 
to operate these AMESTEAM units through the 


entire heating season without opening rear baffle or 
cleaning tubes until the summer check-up. 


“To indicate our satisfaction with your equipment, 
we have installed a 300 HP AMESTEAM unit and 
two 125 HP AMESTEAM units in other locations, 
since the original installation in the main plant.” 


This, along with hundreds of other letters in our 
files, proves that AMESTEAM GENERATOR 
customers are repeat customers. Why is this so con- 
sistently true ? Because AMESTEAM GENERATOR 
Automatic “‘Package” Boilers are recognized 
throughout industry for their ability to deliver Jow- 
cost steam, efficiently, dependably, over a long 
period of years. 


WHAT'S YOUR STEAM PROBLEM? 
If you need 10 to 600 HP and want | kind of space- 
saving, trouble-free service enjoyed by satisfied owners 


of AMESTEAM GENERATORS, write today for our catalog a 
n AM | 


CHEMICAL ENGINEERING—December 1, 1958 


GENERATORS Installed in Main Plant of Zenith Radio Corporation in Chicago 
mare 
| 
i ge 
| RK | 
4 


Overhead view of 45,000 amp a-c bus feeding bank of graphitizing furnaces at Stackpole 


Carbon Company. Bus is interleaved to reduce reactance drop. Insulation is Transite. 


AVENUES FOR YOUR AMPERES 


R&IE’s broad experience in low voltage bus design and fabrication—for electrochemical and 
electrothermal processes—means high current distribution systems that are easier to install, longer 
lasting, and trouble-free. And, by supplying a fully detailed set of assembly and installation drawings 
with each system, R&IE assures simpler, lower-cost future expansion. 


Experienced R&IE bus design engineers are available to join in 
your early planning. Their knowledge can help reduce costs... 
improve system performance. They wil! determine the most suit- 
able materials, protective finishes, bus size and configuration. 
Later they will provide sound solutions to design problems such 
as bus support spacing for maximum short circuit protection, 
provision for structural misalignment, and proper application 
of disconnecting switches. 


Skilled workmen, using specialized machinery, produce bus 
components accurately and efficiently, assuring low production 
costs and fast, trial-and-error-free installation. R&IE shop per- 
sonnel are thoroughly familiar with the fabrication of aluminum 
and copper. And they have at their disposal a full range of 
specially adapted tools and machinery for highly accurate cutting, 
punching, forming, welding and assembling bus, disconnecting 
switches and flexible bus connectors. 


For complete information about R&IE’s low voltage bus design and fabrication service, write for Bulletin 


1220C, or contact your nearby I-T-E sales office. in Canada: Eastern Power Devices Ltd., Port Credit, Ont. 


CIRCUIT BREAKER COMPANY 
R&IE EQUIPMENT DIVISION * GREENSBURG, PA. 
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West to the Orient 


NEW DESIGNS FOR NEW 
PRODUCTION RECORDS 


With local demand running far 
greater than imported supplies, 
Nippon Petrochemicals Co., Ltd. called 
on Stone & Webster to design Japan’s 
first Isopropyl Alcohol and Acetone 
plant. And within a few days of being 
placed on stream, this flexible, highly 


instrumented plant at Kawasaki has 
produced at a rate above designed 
capacity and purity. This is Japan’s 
first petrochemical unit to set such a 
production record from the very start. 

Such profitable installations require 
that production schedules and budgets 
be met, and possible operational diffi- 
culties be solved at the blueprint stage. 
Through Stone & Webster Engineering 
Corporation this skilled ability and 
experience is available for your next 
engineering project — whatever its 
type or size or location. Simply call or 
write our nearest office. 


Stone & Webster adds profits to your 
project through engineering econ- 
omies and extra plant efficiency. 


4.4 million pounds of 99% IPA and 7.7 million pounds of 99.5% acetone per year are produced at 
this plant designed by Stone & Webster from processes developed by The Distillers Company 
Limited and British Hydrocarbon Chemicals Limited. Further facilities for ethylene and butadiene 
production are now being designed by Stone & Webster. 


STONE & WEBSTER ENGINEERING CORPORATION 
Affiliated with STONE & WEBSTER ENGINEERING LIMITED (LONDON) 


New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 
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in bulk handling... | 


offers GREATEST 
transportation flexibility 


* Tote, a complete, mechanical, automatic 
bulk handling system, is based on metal 
bins (aluminum, stainless or carbon steel, 
monel, or magnesium) plus filling and dis- 
charging equipment. Here is how it fits 
any transportation situation: 


COVERED HOPPER CAR 
AIRSLIDE OR GRAVITY DISCHARGE 


SCREW CONVEYOR TO BINS 


TWIST LOCK) 


PRESSURE CUT 


FILLING ADAPTOR 


i | SCREW CONVEYOR TO 


Tote System can be adapted readily to the use 
of bulk covered hopper cars, gravity discharge 
or Airslide®, when these are furnished free by the 
shipper or by the railroad. 


The drawing above shows how quickly and 
easily mechanical or pneumatic car unloading and 
Tote filling equipment moves the contents of the 
car into Tote Bins. The Bins can then be weighed 
and placed in your warehouse. (Only with Tote 


CONTAINER CARS 


This special railroad car carries 26 Bins which 
can be filled by your supplier while still on the 
car. At your plant or team track, one man with 
a fork lift can unload the car in 35 minutes. A 
mileage allowance of 3.7 cents is paid for every 
mile this car travels. 


can you weigh your incoming material as a 
check against your supplier’s invoice and also for 
inventory purposes.) 


One man can handle the entire operation — un- 
loading the car, filling, weighing, warehousing the 
Bins, and moving previously filled Bins from 
warehouse to discharge stations. In many instal- 
lations, 100,000 pounds of material are being 
moved through the complete cycle in less than 
four hours by one man. 


TRUCKS 


If bulk hopper trucks are employed, they can be 
unloaded into Tote Bins by the same method 
used to unload rail hopper cars. Or up to 16 Tote 
Bins, depending on weight restrictions, can be 
carried on conventional trucks and trailers. 


Why not let our engineers survey your plant at no obligation? 
Meanwhile, write for new catalog containing complete details 


*Tote and 
Tote System 


Reg. U.S. Pat. Off. 600 SO. 7TH 


TOTE SYSTEM, INC. 


BEATRICE, NEBRASKA 


: 
| 
| | 
: La 


Plan 
to stay 
ahead... 


MODERNIZE 


CONSTANT sPEED — | 


Compressors 


CONSTANT INLET TEMPERATURE 
120 


100 


\ 


\ 
MAXIMUM STATOR BLADE SETTING 
“MINIMUM STATOR BLADE SETTING | | 


4 6 70 80 9 1100 1110 #120 #130 #4140 #150 
PERCENT DESIGN CAPACITY 


& 


PERCENT DESIGN PRESSURE RISE 


8 


Get wide capacity range at high efficiency 


ITH adjustable stator blade control, now These additional advantages are inherent in 
available on Allis-Chalmers axial com- axial compressor performance: 

pressors, varying capacity needs can be met eae 
by merely changing stator blade settings — 1. Because of the axial’s wide range ai con- 
while the machine is in operation. Limited stant speed, either steam turbine or mo- 


> operating range need no longer be a problem. tor drive can be used. 


In fact, Allis-Chalmers axial compressors 
can now be used with almost the same capac- + Small size, light weight of axial units cut 
ity variation as the centrifugal, while main- space requirements, reduce foundation 
taining the axial’s characteristic high efficiency size and cost. 

, and pressure rise at part load points. ; i 

For details on the adjustable stator blade High compressor efficiency reduces horse- 
axial compressor, call your nearby A-C office, power required in driving an axial as 
or write Allis-Chalmers, Industrial Equipment much as 12%, compared with other com- 


Division, Milwaukee 1, Wisconsin. pressor types. 


ALLIS-CHALMERS 
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ba 
Adjustable 
Stator Blade . | 


Crude oil 


PRACTICE... 


}PROCESS F LOWSHEET C,H. CHILTON 


Stripped xylenes 


These three 200-foot-high towers separate 
ethyl benzene from a narrow-boiling range of mixed-xylenes feed 


and key integrated process that now wins. . . 


Polystyrene via “Natural” Ethyl Benzene 


Cosden Petroleum Corp. recently 
swung on stream its 22-million-lb./ 
yr. polystyrene unit at Big Spring, 
Tex., vaulting itself into the fast- 
moving plastics field and simultane- 
ously scoring two impressive firsts 
in the petrochemicals field : 

eIntegrated processing from 
crude oil to polystyrene at one site. 

¢ Direct recovery of ethyl ben- 
zene from narrow-boiling, mixed- 
xylenes stream. Ethyl benzene is 
subsequently dehydrogenated to 
styrene. 

Moreover, by aiming for plastics 
rather than synthetic-rubber mar- 
kets, Cosden may have forged itself 
a better market position in the com- 
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petitive monomer business. Styrene 
capacity, now about 1.2 billion lb./ 
yr., will exceed demand for a while 
yet (Chem. Eng., Jan. 27, 1958, pp. 
95-96). But polystyrene may well be 
the most profitable market in years 
ahead. 

Cosden is set up to produce two 
grades of plastic molding com- 
pounds: clear general-purpose and 
high-impact natural.* 
>A 600-ft. Wedge — Most eye- 
catching accomplishment, both from 
a physical and engineering point of 
view, is the monomer unit’s ultra- 
” © High- impact product is generally a 
styrene-rubber copolymer or mixture, 


2-20% rubber, using SBR, nitrile or 
natural rubber. 


Unfold Flowsheet 


fractionation setup with which Cos- 
den pries ethyl benzene directly 
from a mixed-xylene feed stream. 
It’s this step, in place of the con- 
ventional ethylation-of-benzene syn- 
thesis, that gives Cosden’s ethyl 
benzene its claim to the “natural” 
title. 

At the front end of the styrene 
monomer unit, Cosden marshalls a 
total of 600 ft. of fractionating 
height, comprising some 350 plates, 
to drive a wedge between ethy! ben- 
zene (b. p., 1386.2 C.) and nearest- 
boiling paraxylene (b. p., 138.5 C.). 
The 600 ft. of rectifying height are 
split into three 200-ft. columns and 
joined laterally by six platform lev- 
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Ethy! benzene 


Steam 


DEHYDROGENATION 
REACTOR 


Vent 


Styrene 


SURGE DRUM 


els with a fourth 185-ft. column, 
used later in the process. 

Monomer unit, designed and con- 
structed by Badger Mfg. Co. work- 
ing closely with Cosden, has been 
operating since 1957 (Chem. Eng., 
June 1957, pp. 160-162). 
> High-Purity Problems—Polysty- 
rene plant, engineered and built by 
Blaw-Knox, Chemical Plants Div., 
presented several problems because 
of strict product-contamination re- 
quirements. Water, for suspension 
polymerization and washing, must 
be extremely high-purity; all water 
lines are run in aluminum, and all 
vessels, from reactors through prod- 
uct storage silos, are glass-lined 
steel. 

To solve the problem of dust con- 
tamination, all equipment with the 
exception of water treaters and 
storage silos are enclosed in air- 

conditioned. pressurized buildings. 
> A Narrowing Fraction — Here’s 
how Cosden’s process werks, essen- 
tially narrowing down a fraction of 
crude oil until it consists only of 
ethyl benzene, then converting this 
to styrene and polymerizing. 

Crude oil enters a conventional 
atmospheric-distillation unit which 
produces a straight-run naphtha 
(ASTM distillation range: 150-390 


Benzene, toluene 


FRACTIONATION TOWERS 


F.). After sulfur removal (via Uni- 
fining, clay treatment or both), 
naphtha flows to prefracticnator, 
and then (ASTM distillation: 150- 
300 F.) feeds to a Platformer. Here, 
at about 900 F. and 360 psig., naph- 
thenes are converted to aromatics 
over platinum catalyst. 

Aromatic constituents of Plat- 
formate are glycol extracted in a 
Udex unit, and are fractionated at 
atmospheric pressure into benzene, 
toluene and xylenes. Mixed xylenes, 
containing 25-30% ethyl benzene, 
are feed for the styrene monomer 
unit. 
> The Big Split—Feed enters the 
first 200-ft. column near its mid- 
point; bottoms from this column 
are mixed xylenes. Rectification 
continues through the next two col- 
umns in series, with forward vapor 
feed and backward pumping of liq: 
uid reflux. Cosden has attained 
99.7% ethyl benzene purity, but this 
is not normally needed for styrene 
manufacture. 

Ethyl benzene is routed to de- 
hydrogenator where it’s converted 
to crude styrene over iron, chro- 
mium and potassium oxides. Reac- 
tor effluent contains about 40% 
styrene and the rest is largely ethyl- 
benzene. However, some benzene 


Pure 
styrene 


STORAGE 
TANK 


Tar and 
polymers 


and toluene have to be separated in 
a small fractionating tower, roughly 
50 ft. high. 

Ethyl benzene recycle is vacuum 
distilled in a 185-ft. tower, men- 
tioned above, tied in with the three 
200-ft. towers. Then high-purity 
monomer is vacuum distilled from 
polymer and tars and stored in re- 
frigerated tanks below 60 F. to 
thwart polymerization. 
> Suspension Makes Beads — Mon- 
omer is charged to one of four glass- 
lined, stirred, batch reactors, along 
with water and suspension agents. 
Catalyzed suspension polylmeriza- 
tion forms a slurry of solid poly- 
styrene beads in water. After reac- 
tion cycle, slurry is water washed 
and beads are separated in a Bird 
continuous solid-bowl centrifugal. 
Beads are dried in a steam-heated 
rotary dryer and pneumatically 
transferred to storage for blending 
and testing. Here, beads are blended 
to make either high-impact or gen- 
eral-purpose product. 

Then . polystyrene is extruded, 
water-cooled, and dried with air 
jets. Finally, strands are chopped 
into 3-in. pellets and sent by pneu- 
matic conveyor to bins for final 
quality control and then to bulk- 
storage silos. 
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PLATFORMER-UDEX produces aromatics, separates xylene feed. 


ng in staggered oper EXTRUDER makes thermoplastic strands from STORAGE SILOS load pneumatic trailers 
2-million-lb./yr. rate. dried beads; the strands are then water-cooled. which can deliver 30 tons/hr. to customers. 


CRUDE UNIT, first process unit, distills straight-run naphtha. re 
COOLER 
iq 


CONTOUR TRENTWELD TUB- 
ING is furnished in ten basic 
classifications: Pressure Tub- 
ing, Mechanical Tubing, 
Aircraft Tubing, Heat Re- 

sistant Tubing, Orna- 
mental Tubing, Sanitary 
Tubing, Beverage Tub- 
ing, Large Diameter 4 
Tubing,ShapedTubing, 
and Formed Tubing. 


TRENTWELD tubing is equal in strength and 
has more uniformity than tubing made by any 
other method of manufacture 


Trent offers tubing in sizes ranging 
from %” to 40” O.D. and in a wide 
range of grades. These include: 
Hastelloy,* Zirconium, Zircaloy, 
Titanium and 19-9-DL grades. All 
are made by an exclusive welding 
process—Contour Trentweld®—which 
virtually eliminates the bead. Fur- 
thermore, by cold working and an- 
nealing after welding, Trent makes 
the weld equal in strength and corro- 
sion resistance to the parent metal. 
® To insure that Trentweld tubing 
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is of the highest quality attainable, 
a rigorous quality control program 
is carried out. Samples of each lot 
are tensile tested. Periodic tests — 
flattening, reverse bend, flare and 
flange, coil, and pressure — are 
conducted. Rigid corrosion tests are 
made on all lots intended for corro- 
sive applications. When requested, a 
unique “single-wall’’ X-ray inspec- 
tion is made as your final assurance 
of a sound, uniform product. 

Why not take advantage of Trent 


quality when you order stainless or 
high alloy tubing? For further in- 
formation, write for the Trent tubing 
handbook, Trent Tube Company, 
East Troy, Wisconsin. 


*Trademark of Haynes, Stellite Co. 


TRENT 
TUBE 
COMPANY 


Subsidiary of Crucible Steel Company of America 


GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF. 
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BARNSTEAD 


PURE WATER SPECIALISTS SINCE 1878 


WATER STILLS and DEMINERALIZERS . 


PUREST WATER AUTOMATICALLY 


Barnstead Full Automatic Controls for water 
stills are self-starting . . . self-flushing . 
self-stopping. No human attention needed. 
Automatically guarantees a steady supply 
of distilled water of highest purity. 


THE STILL YOU NEVER 
NEED CLEAN 


The NEW Barnstead Condensate Feedback 
Purifier for Barnstead Steam Heated Stills 


offers two important advantages. Produces § 


distilled water of higher purity than ever be- 
fore, and completely eliminates need for 
cleaning Still. 


BANTAM DEMINERALIZER (BD-1) Connects di- 
rectly to water supply. Disposable resin car- 
tridge. Flow rate: 5 to 10 g.p.h. 

PRESSURE BANTAM DEMINERALIZER (BD-2) De- 
livers demineralized water under pressure. 
5 to 25 g.p.h. Pura-lite indicates cartridge 
change. 

MIXED-BED DEMINERALIZERS (MM) in capacities 
ranging from $¢ to 2500 g.p.h. Efficient and 
low cost in operation. Excootionally high 
purity. 
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FOR PHARMACEUTICAL MANUFAC- 
TURERS. 300 G.P.H. PYROGEN-FREE 
WATER PRODUCED BY THIS MODEL 
$SQ-300 BARNSTEAD WATER STILL 


BARNSTEAD “MF” SUBMICRON FiL- 
TER FOR REMOVAL OF PARTICLES 
TO 0.45 MICRON 


For either distilled or demineralized water 
. . Temoves particulate matter which 


DEMINERALIZED WATER AT FLOW 
RATE OF 2500 G.P.H. 


is produced by this Barnstead Model TM-6, 
Two-Bed Demineralizer. Complete pack- 
age unit, factory assembled, ready to con- 
nect to raw water supply. Also Mixed-Bed, 
Single-Bed, Two-Bed, and Four-Bed Mod- 
els. Write for catalog 127-A. 


4) 
BARNSTEAD TRANSISTOR WASHER 
FOR WASHING TRANSISTORS, DI- 
ODES, RECTIFIERS, TUBE PARTS IN 
ULTRA PURE 15,000,000 OHM 
WATER 


Faster rinsing and fewer rejects when hot, 
ultra-pure water is used in rinsing of elec- 
trical components. Barnstead Transistor 
Washer conserves thousands of gallons 
each day .. . as it repurifies the pure, hot 
water keeping it free of organic impurities 


may cause trouble in some of the new and submicroscopic particles to 0.45 
processes in electronic and nuclear fields. micron. Write for Bulletin $146 
Filters out particles as small as .000016 : 
inches. Produces 15,000,000 ohm water in 
production quantities. 
wate O16 wt ret OFF 
Boston arnstead NEW YORK 
maica 
STILL & STERILIZER CO. Inc. 
CHICAGO PHILADELPHIA 
MUlberry Ocust 
5-8180 JOHNSON CITY SAN FRANCISCO CHATTANOOGA . 1796 
3113 TEmpiebar 6-5863 
CLEVELAND 2-5391 LOS ANGELES 
ACademy RYan 
6-6622 1-6663 


4 Lanesville Terrace, Forest Hills, Boston 31, Mass. 


FIRST IN PURE WATER SINCE 1878 
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bs bake GOING: Mix is wetted. Dispersion of resin- 
“ | alcohol begins as lumps form. 


. In the foundry industry the “Shell Process”, a special 
blend of sand, alcohol and resin, is used to achieve a mold which leaves 
the casting surface extremely smooth. It also insures a casting of uniform 
strength and dimensional stability. Operators are willing to pay more 
for raw materials for it because of considerable savings in time, labor 
and reduced machining costs which the Shell Process makes possible. 


They have learned, too, that ordinary mixing practices cannot be used in 
the Shell Process. Controlled, intensive mulling in a Simpson Mix-Muller 
is one of a very few methods of blending which can accomplish the . 
desired dispersion, without segregation of resin binder and sand. 
Applications such as this one are typical of the way in which controlled GOING: Smeoring, spatulote action breaks 
Mix-Mulling is helping operators everywhere to achieve better Up lumps as mulling action disperses moisture. 
blends of critical material with resultant savings in raw materials and rite ; 
reprocessing time. 

This is why we say—if the Mix-Muller is right for your 

product . . . money couldn’t buy you a better, and more eco- 

nomical blend of materials. Why not write for a copy of: 

““Mulling In the Chemical Process Industry’. 


SEE PAGES 1263-1266 CEC FOR MORE DETAILS 


— MIX-MULLER vivision 


National Engineering Company GONE: Agglomerates almost glad as blend- 


636 M hi ry Hall Building e Chicago, Iinois : ing nears completion. ‘Mix is homogenous, 
.. thorough, and quickly achieved. 
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Ultrafractionation keys modern polystyrene process... 98 


The new look in polystyrene manufacture is Cosden Petro- 
leum’s integrated plant at Big Spring, Tex. Tricky frac- 
tionation step separates ethyl benzene from mixed xylenes. 


How to design flow systems for full-range contrel.... . 


To assure adequate design of any flow system, consider 
the mutual effects of control valve pressure drop, system 
dynamic losses and centrifugal pump head. 


Charts convert cooling tower data to other conditions. . 
If you have just one set of performance data on your cool- 
ing tower you can: (1) find if it’s doing its design job, 
(2) find what it will do under other conditions. 


Department Index 


Process Flowsheet ...... 98 : 
Feature Articles ....... 107 

peed water-on-shellside h x rdesign..... 117 
CE Refresher .......... 119 d send change ign 
CE ta Mie 123 Here’s another aid to calculation of heat transfer coeffi- 
Plant Notebook ........ 125 cients and pressure drops. Charts apply to water flow on 
You & Your Job........ 127 the shellside of tubular exchangers. 


Corrosion Forum ....... 


How to estimate stage efficiency in mass transfer... .. . 


You can use these methods to calculate over-all, plate and 
point efficiencies in bubble-cap and sieve-plate columns for 
distillation and absorption. 


CE cost file shows more heat exchanger cost curves... . 


In this issue we present costs of floating head exchangers 
of the split ring and removable bundle types. Curves offer 
costs in concise, usable and very fileable form. 


Will the new rules entitle you to overtime pay?...... 
Suggested revisions of the federal wage-hour regulations 
defining professional employees are now being considered. 
lf approved, they may put more money in your pocket. 


Tough, strong nylon 6 bids for process applications. . . 


This latest form of nylon, stronger and more resistant than 
the usual nylons, will soon be available as pipe and fittings 
for corrosive process applications. 
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Sream GENERATORS for 


4 economical outdoor operation 
eg ie have been featured by Vogt for 
G t many years and serve leading 
q enerd ors chemical plants and petroleum re- 
fineries. Requiring no building for 
we housing, such installations, as pic- 
tured here, produce more steam 
per dollar of investment and are a 
definite aid to lower production 
costs. 
Get Vogt’s recommendations for 
steam generators to meet your 
needs for power, processing, or 
heating, without obligation. Pack- 
age type and custom built units 
are available in a wide range of 
types, capacities, and pressures to 
meet operating requirements. 


Write for bulletins. Dept. 24A-BC 


Three 85,000 #/br. steam 
generators in a Texas refinery. 


An outstanding chemical plant 
served by three 150,000 #/hr. units. 


OTHER VOGT PRODUCTS 


Drop Forged Steel Valves, 
Fittings and Flanges — 
Petroleum Refinery and 

Chemical Plant Equipment 

Heat Exchangers 
ice Making and 


bag Refrigerating Equipment 


HENRY VOGT MACHINE CoO., LOUISVILLE, KY. 


New York, Philadelphia, Chicago, Cleveland, St. Louis, 
SALES OFFICES: Charleston, W. Va., Cincinnati 
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Where system has 


variable flow .. . 


Pressure drop 
across control valve 
also varies. 


By Proper System Design . . . 


Assure Full Range Flow Control 


In design calculations, include joint effect of control valve pres- 


sure drop, system friction loss and pump discharge pressure. 


JOSEPH CONISON, The 


A standard procedure for determining 
the required design pressure drop across 
a control valve located on the discharge 
side of a centrifugal pump was urgently 
needed in our organization. This proce- 
dure was to be used by the engineers in 
our Mechanical Engineering section who 
specify the pumps but who are not too 
familiar with the requirements of control 
valve pressure drops. 

As a rule, the pumps have to be requisi- 
tioned early in the job schedule. Any revi- 
sion to pump head requirements is very 
costly when made late in the job schedule 
by the instrument engineer. This revision 
may arise if the pressure drop provided 
for the control valve in the pump head 
characteristics is not sufficient. 

Before proceeding with the standard, 
we agreed to conform to the general think- 
ing in the process industry and be guided 
accordingly. An investigation of available 
standard operating procedures among en- 
gineering and operating companies re- 
vealed that only a very few have developed 
them. One company’s standard would not 
be accepted by another because of diver- 
gent requirements. 

Having no common basis with which *» 
start, we decided to develop our own stand- 
ard based on sound engineering principles. 
We were also guided by practical and eco- 
nomic principles. In developing the stand- 
ard, our objective was to make it acceptable 


Ralph M. Parsons Co., 


Los Angeles, Calif. 


to our clients who did not have their own 
standards. 

As a starting point, we definitely de- 
cided to avoid the pitfalls of the system 
shown in Fig. 1. This system has no addi- 
tional capacity above the normal design 
flow and furthermore is definitely weak on 
control. 

Our ultimate aim was to pattern our ap- 
proach after the system shown in Fig. 2 
which has: 

eA contingency for additional flow 
rate. 

¢ Sufficient control valve pressure drop 
for the additional capacity. 


Provide Adequate Pump Capacity 


The first point to firm up is the maxi- 
mum pump capacity. A check with the de- 
sign capacity of other equipment reveals 
that, in general, they are designed to 
process a maximum of 10% over the nor- 
mal design. The only exceptions are re- 
flux pumps and occasionally water pumps. 
Reflux pumps have as much as a 25% 
increase over the normal design rates. This 
is understandable since the service is 
subject to changes in feed composition, 
ambient temperatures and cooling water 
temperatures. 

In this discussion, normal design is 
based on the design of the process unit. If 
unit is designed to process 10,000 bpd., 


» 
q 
is 
i¢ 
3) 
i 
> 


FLOW CONTROL... 


No Reserve Above Normal Design Flow Gives Weak System Control then the design capacity of each 
item is based on the ability to 


100 thie cai psi. - process its phase of incoming feed 
Fie “¢ | _ of 10,000° bpd. to the unit. 
Fig. | Pump head Maximum design referring to 
equipment is the rated capacity of 
that equipment and is generally 
2 greater than normal design. 
With the knowledge of the maxi- 
mum design of the equipment, it 
was agreed to establish a maximum 
design rate for the pumps at 1.1 
times the normal design rate for 
the equipment associated with the 
pumps. Exceptions to the 1.1 factor 
are to be dealt with as the occa- 
sion arises. In this manner, all 


“over-designs” of the equipment 


will at least match with one an- 
>-Normal —{ other. After firming up the pump 


io la’ design capacities, the next step is to deter- 
Bras flow mine the minimum valve capacities. 


. valve manufacturers indicates that 

Static head good control may be obtained with 
control valves up to a maximum of 
95% of rated capacity. In other 
20 40 60 80 words, if a control valve is rated at 

100 gpm. at 10 psi. pressure drop, 

Flow rate, gpm. then the control valve can increase 

or decrease the flow at 95 gpm. at 

the specified pressure drop. At 100 

Added Flow Provides Sufficient Control Valve Pressure Drop apm,, the contenl:valve can decrease 
Ww Pressure, psi. the flow but not increase it. In the 
100 | T T latter case, good control is beyond 
Fig. 2 Pump head 7B the limit of the control valve. 

g. ——— Hence, the system is said to have 
“run out of control.” 

With the vendors’ guarantee of 
good control at 95% of the valve 
maximum flow rates, it was decided 
to rate the control valve on a mini- 
mum flow of 5% over the maximum 
design capacity of the centrifugal 
pump. 

The following example shows how 
to determine the various design 
rates. 

Normal design rate through a 
=> design process unit as established by the 
—— flow process engineer is 100 gpm. 
4 «Pump maximum design rate 
JS or rated pump capacity equals 
WA 100 x 1.1 which is 110 gpm. 
en Dynamic loss ¢ Control valve located on the 
\ ; discharge side of the pump will be 
| sized at a minimum rate of 1.05 
: times pump maximum design rate. 
Static head For this problem, minimum rate 
equals 1.05 x 110 which is approxi- 
mately 116 gpm. The valve may be 
sized for a capacity greater than 
40 60 80 100 116 gpm. but not less. 
Flow rate, gpm. The present method of establish- 


AP across valve at = 
normal design flow 
| 
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ing a control valve pressure drop 
on the discharge side of a cen- 
trifugal pump is very inconsistent. 
No two engineers, clients or con- 
tro] valve manufacturers agree on 
a usable method to determine pres- 
sure drop; nor do they substantiate 
their data. Under these circum- 
stances, how can we establish a 
pressure drop in our standard based 
on available recommendations that 
are inconsistent? 

Recalling an old statement, “If 
you know your fundamentals, peo~ 
ple will listen to you,” we decided 
to revert to the basic fundamentals. 
Our approach was to develop our 
own valve characteristic curves to 
determine the minimum usable 
pressure drops for control valves. 

Control valve characteristic 
curves are readily available for 
constant pressure drop across the 
valve or where the system pressure 
drop is 100% across the control 
valve. A typical valve characteristic 
curve giving percent valve stem lift 
vs. percent valve capacity is shown 
in Fig. 3 for constant AP. If the 
control valve is in series with proc- 
ess units such as exchangers, heat- 
ers and columns, then the curve at 
constant AP does not apply. 

From the characteristic curve of 
a control valve at constant pres- 
sure drop, we develop the charac- 
teristic curves for the same control 
valve when subjected to variable 
pressure drops. 


Flow Controls Pressure Drop 


The analysis to determine the 
characteristic curve for any con- 
trol valve follows, For simplicity 
in calculations, a constant pump 
discharge pressure is assumed. 
Under this assumption, as flow de- 
creases, the line friction pressure 
drop decreases and the AP across 
the control valve increases. In this 
discussion, line friction or dynamic 
loss refers to fluid friction such as 
in the line, exchangers, heaters but 
not to static losses or control valve 
pressure drop. 

Let R, equal pressure ratio 
of minimum valve pressure drop 
(AP,) min to maximum system dy- 
namic pressure drop (AP») maz. Also 
let R, equal ratio of actual system 
flow to maximum system flow. 


(APs) min 
R, F1/(F i) maz (2) 


where F, is actual system flow at 


» FLOW CONTROL 


Variable Valve Pressure Drop Changes Characteristic Curve 


~— Percent of valve lift 


100 
Fig. 3 


tant AP 


(APY) min. 
(APp) mox. 


Chacteristics of percentage plug valve 


| | 


20 40 


60 80 100 


Percent of valve capacity 


AP, and (F,) me is maximum sys- 
tem flow at (AP») maz 

However, system flow varies as 
the square root of system pressure 
drop. Hence, we can write 

(APp) = (AP pd) maz 
APp = (APp) maz (Rs)? (3) 

For a given system where pump 
head is independent of flow, the 
sum of system pressure drop and 
control valve pressure drop is con- 
stant regardless of flow rate. Then 
4P, + AP, = (AP, ) men + maz» 
or 


AP, APp (APs) mia 
(APD) maz (AP pd) maz (APD) maz 


Substituting Eqs. (1) and (8) in 
the preceding equation yields 


AP, = (AP pd) maz {1 + R, (4) 


However, we must find (F',/F,) 
the ratio of the actual system flow 
rate to the maximum valve flow 
rate. The flow rates are taken at 
corresponding pressure drops such 
that the sum of AP, and AP, is con- 
stant. From this ratio of flow rates, 
a percent valve lift may be read 
from a valve characteristic curve 
for constant AP as shown in Fig. 
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8. The resulting percent valve lift 
value is replotted against F';/ (F',) mes 
which is the ratio of actual system 
flow to maximum flow for varying 
control valve pressure drop. 

Let F’, equal maximum valve flow 
rate at AP, and (F,) min equal mini- 
mum valve flow rate at (AP,) ad. 
But, the minimum valve flow rate 
must equal the maximum system 
flow rate. Hence, 


(F1)maz min (5) 
Since valve flow rate varies directly 
as the square root of valve pres- 
sure drop and Eq. (5) applies, we 
get 


F 2 
AP, min [| (6) 


To find the ratio of F,/F., we equate 
Eqs. (4) and (6). 


F, 
(APs) min 
(AP pd) max {1 + R, (7) 
Substitute for ne, F,/R, from 
Eq. (2) and for  (AP,) min/ 
(AP 2) mez, R, from Eq. (1). 
Rearranging and collecting terms 
yields the ratio F,/F,: 
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FLOW CONTROL... 


Example Illustrates Method 


A system containing a control 
valve has dynamic losses equal to 
40 psi. and a control valve minimum 
pressure drop equal to 10 psi. 
Assume that discharge pressure of 
pump equals AP, + AP, which for 
this problem is 50 psi. Hence 
R, = 10/40 = 0.25. Use Eq. (8) to 
find the ratio F,/F.. For this prob- 
lem Eq. (8) reduces to 


Fi 7" 
F, | 125-—R2 


Flow in line, %, Percent 
or 100 R, F/F, Valve Lift* 
100 1 100 
0.676 
0.512 
0.318 
0.190 
0.091 
0.045 


*Read from valve characteristic curve 

at constant A P (Fig. 3) values of % valve 
lift at F:/Fe values. 
Replot the percent valve lift for 
variable pressure drop across con- 
trol valve vs. percent flow in line. 
The resulting curve is shown in 
Fig. 3 as R, = 0.25. 

To obtain the minimum usable 
pressure drop across a_ specific 


JOSEPH CONISON has been head 
instrument engineer since 1957 of 
the Instrument Engineering Sec- 
tion of The Ralph M. Parsons Co. 
of Los Angeles, Calif. Previously, 
he worked for 10 years as project, 
process and instrument engineer 
with the Fluor Corp. 

He received his B.S. in Chem. 
Eng. from the University of Cin- 
cinnati and is an honorary member 
of Mu Pi Kappa. He is chairman of 
the Southern California Meter 
Association. He is a member of 
the executive committee of the In- 
struments and Regulators Div. of 
ASME and is also a member of ISA. 
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valve, continuously decrease the 
pressure drop across the control 
valve until a curve of reversible 
characteristics develops. This curve 
then determines the range below 
which full control rangeability is 
unreliable. 

Such a curve was developed for 
the preceding example for the fol- 
lowing conditions: control valve 
pressure drop is 2 psi., dynamic 
losses are 40 psi. and R, is 0.05. 
The resulting curve is plotted in 
Fig. 3. 

On the basis of developing nu- 
merous characteristic curves, we 
agreed to limit the minimum pres- 
sure drop across the valve to ap- 
proximately 15% of the dynamic 
losses in the system or 10 psi., 
whichever is greater, at the maxi- 
mum design capacity. 

The value of 15% pertaining to 
dynamic losses was selected because 
it is definitely above the minimum 
pressure drop for obtaining full 
control rangeability and below the 
25% which exhibits almost ideal 
characteristic curves. Also the 
selection of the 15%, in the ver- 
nacular of the industry, is “not too 
fat nor too lean.” The alternate of 
10 psi, was selected because of past 
experience where a valve of less 
than 10 psi. pressure drop invar- 
iably results in a control valve 
larger than line size. Under the 
most adverse conditions, the size of 
the control valve is limited to a 
maximum of line size. 


How to Extend Friction Losses 


As mentioned previously, the 
rates and the dynamic losses at the 
normal design basis are used by 
the mechanical engineering section 
to develop the required pump head 
for maximum design flow and for 
the pressure drop across the con- 
trol valves. If this procedure of 
selecting the proper control valve 
losses could be done automatically, 
then the processing of a project 
through the organization can be 
simplified a great deal. 

The next step was to provide a 
method for the mechanical engi- 
neers to 

eExtend the normal design 
friction losses to the maximum 
design losses. 

¢Calculate the control valve 
pressure drop from maximum de- 
sign losses. This method turns out 
to be very simple. In general, flow 
rate in the system varies directly 


as the square root of the dynamic 
pressure drop. Mathematically, 
F = @(AP,)* or = ¢(F)’. 
At normal design flow and maxi- 
mum design flow, we may write 
respectively : 

APwp = ¢ (Fwo)* (9) 

APup = ¢ (Fup)? (10) 
To find the maximum design fric- 
tion losses APy», we extend the 
normal design friction losses APy» 
by dividing Eq. (10) by Eq. (9).. 
Hence, 


2 
APup = APwo ] (11) 


where F,,, and Fy, represent maxi- 
mum and normal design flow rates. 

As an example, if the normal 
design is 90% of the maximum de- 
sign, find the friction losses at the 
maximum design from the data 
based on normal design. Substitut- 
ing in Eq. (11), the ratio of flow 
rates (Fy»/Fy») equal to 1/0.90, 
we get APyp = (1/0.90)*APyp. 
Hence, friction loss at maximum 
design flow rate equals 1.23 times 
the losses at normal design rate. 

On the basis of the method out- 
lined in this article, we can now 
engineer our pumps and control 
valves located on the pump dis- 
charge to ally themselves with the 
over-all plant design. This is ac- 
complished by including in the 
pump head 

eA capacity equal to a mini- 
mum of 1.1 times the normal design 
rate for general services and higher 
for special cases. 

*Sufficient differential head to 
compensate for the maximum de- 
sign rate established on the basis 
of 1.1 times normal design rate. 

eControl valve pressure drop 
equal to a minimum of 15% of the 
dynamic losses at maximum design 
flow or 10 psi., whichever is greater. 

Application of this system pro- 
vides (1) an economical initial cost, 
(2) an efficient plant operation, 
(3) an insurance of over-all plant 
capacity extension, (4) a good 
process control system and (5) an 
expedient simplified procedure that 
expedites the processing of a proj- 
ect through the engineering phases. 

I wish to take this opportunity 
to thank the management of The 
Ralph M. Parsons Co. for permis- 
sion to publish this article and the 
members of the engineering sec- 
tions and control valve manufac- 
turers’ representatives for their 
constructive comments. 
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Four charts quickly convert 
one set of performance data 


Checkup on Cooling Tower Operation 


Cooling tower users always have 
a great deal of difficulty in deter- 
mining whether equipment they 
have purchased actually meets the 
performance conditions which have 
been specified. The difficulty lies in 
the fact that in operation the tower 
is seldom, if ever, called upon to 
meet the exact conditions specified. 
However, all cooling towers should 
be tested. But with the calculation 
methods available in the past, it has 
been difficult to compare the results 
of a test with the performance that 
would be obtained under design 
conditions. 

By the same token, it has been 
difficult for users to determine what 
effect various changes in operating 
conditions will have on the perform- 
ance of their cooling towers. It is 
to make such calculations easy that 
the performance conversion charts 
which accompany this article (see 
next two pages) have been devel- 
oped. Knowing a tower’s perform- 
ance under any one set of condi- 


to any other set of conditions. 
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tions, the charts easily permit the 
performance to be predetermined 
under any other set of conditions. 

Usual design specifications for a 
cooling tower require, for example, 
that the tower be able to cool say 
10,000 gpm. of water from 105 F. 
to 85 F. when the wet bulb tempera- 
ture of the air entering the tower 
is 78 F. However, it is unlikely that 
the exact conditions for which the 
tower was purchased will ever oc- 
cur. This is because of the com- 
plexity involved in calculating heat 
loads and frictional resistance in 
water circuits and because the heat 
loads and wet bulbs met in practice 
necessarily will vary. 

In the case in the preceding para- 
graph, a test might show that the 
tower actually cools 9,000 gpm. of 
water from 103 F. to 84 F. when the 
wet bulb temperature is 76 F. Hav- 
ing only these data most purchasers 
would be at a loss to know whether 
the design performance could ever 
be met. 


The charts on the following pages 
should be of great assistance to 
purchasers and operators of cooling 
towers in transferring the perform- 
ance of a given tower from one set 
of operating conditions to another. 
They enable this to be done with- 
out involved and lengthy mathe- 
matical calculations. In developing 
these families of curves the authors 
condensed literally thousands of in- 
tegrations of the basic Merkel equa- 
tion into the simple form shown so 
that virtually any problem in con- 
verting cooling tower performance 
data can be solved with ease. 

The curves are based on the well 
authenticated Merkel equation 


Ts aT 
KaV/L = aH 


where K is a diffusion coefficient; 
a is water-air contact area per unit 
volume; V is tower volume per unit 


See pp. 112-3 for working charts. 
See pp. 114-6 for examples of use. 
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of ground area; L is weight flow 
rate of the water; T is tempera- 
ture; and AH is change in enthalpy 
of the air through the tower. The 
group KaV/L can be considered as 
a mass transfer coefficient. 

Any one design of tower can be 
represented by a correlation of 
KaV/L vs. L/G, where L/G is the 
weight flow ratio of water to air. 
For any fixed design of tower, 
whether counterflow or cross-flow, 
there will be only a single value of 
KaV and only a change in the char- 
acteristics of the tower will alter 
the value of KaV for that tower. 
Such changes might be a change in 
the amount, size or configuration of 
the filling baffles, a change in the 
depth of filling, or some alteration 
in the type or effectiveness of the 
water distribution system. 

Changing from one set of tem- 
perature or capacity conditions to 
another does not change the phys- 
ical characteristics of the tower, so 
it does not change KaV. Therefore, 
the curves can give a true repre- 
sentation of cooling tower capabili- 
ties under any set of conditions, 
once the capability under another 
set of conditions is known. 

Since the curves enable us to con- 
duct a performance check of a tower 
under conditions that may differ 
greatly from the design conditions, 
we thus have a tool that permits 
determining immediately whether 
the tower equals its guarantee, 
without the need for a_ possible 
long wait for full operating load or 
a high wet bulb temperature that 
might be needed to duplicate design 
conditions. 

The curves have other important 
uses. For example, the performance 
of a given tower is knuwn under 
certain operating conditions and it 
is necessary to find what will be the 
effect of a certain change in operat- 
ing conditions. Perhaps it may be 
desired to increase the water flow 
through condensers and over’ the 
cooling tower to increase the flow 
velocity through the condenser 
tubes and therefore improve the 
condenser’s heat transfer coeffi- 
cient. In such a case the total heat 
load would be little affected but 
there would be a decrease in the 
temperature difference of water en- 
tering and leaving the tower. 

Before making such a change it 
would be desirable to know what 
would be the new temperatures to 
and from the condenser in order to 
evaluate whether the increase in 
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Example 1—What will be effect of change in wet bulb, range? 


Tower is tested and cools an un- 
known quantity of water from 
95 F. to 75 F. with a 60 F. wet bulb. 
Part 1—What will be the operat- 
ing conditions with a 70 F. wet 
bulb? Part 2—What will be the 
operating conditions if range in- 
creases from 20° to 30°, with a 
70 F. wet bulb? 


Procedure, Part 1—Range is 95 F. 
to 75 F. so use 20° Range curves. 
Locate intersection of 75 F. outlet 
and 60 F. wet bulb and follow up 
the curves to 70 F. wet bulb, read- 
ing 81.1 F. outlet. Part 2—Cn 20° 
chart continue from 70 F. wet bulb 
to 77 F. wet bulb and read 85.5 F. 


outlet. Transfer to Range vs. Size 
Factor chart, locating intersection 
of 20° range and 85.5 F. outlet 
temperature. Draw a line verti- 
cally to 30° range and read 87.9 F. 
outlet temperature for 30° range 
and 77 F. wet bulb. Transfer to 
30° Range chart, locating inter- 
section of 87.9 F. outlet and 77 F. 
wet bulb. Follow down curves to 
70 F. w.b. and read 83.9 F. outlet. 


Answer—Part 1: Tower will cool 
same water quantity from 101.1 to 
81.1 F. with 70 F. wet bulb. Part 
2: Tower will cool same water 
quantity from 113.9 to 83.9 F. (30° 
range) with 70 F. wet bulb. 


Example 2—How will increased water flow alter performance? 


Tower is tested and cools 10,000 
gpm. from 95 F. to 75 F. with a 
60 F. wet bulb. If the water quan- 
tity is increased to 11,000 gpm., the 
range is increased to 39° and the 
wet bulb is increased to 70 F., what 
will be the change in operating 
conditions? 


Procedure—Range is 95 to 75 F. 
so use 20° Range chart, locating 
intersection of 75 F. outlet and 
60 F. wet bulb. Follow curves to 
77 F. wet bulb and read 85.5 F. 
outlet temperature. Transfer to 
Range vs. Size Factor chart, lo- 
cating intersection of 20° range 
and 85.5 F. outlet. Below this read 


Example 3—Does cooling tower 


Tower is guaranteed to cool 10,000 
gpm. from 118 F. to 88 F. with a 
78 F. wet bulb. On test it cools 
9,500 gpm. from 105 F. to 85 F. 
with a 75 F. wet bulb. Does it 
meet the performance guarantee? 


Procedure—Range is 105 F. to 
85 F. so use 20° Range chart, lo- 
cating intersection of 85 F. outlet 
and 75 F. wet bulb. Follow curves 
up to 77 F. wet bulb and read 
86.2 F. outlet temperature. Trans- 
fer to Range vs. Size Factor chart, 
locating intersection of 20° range 
and 86.2 F. outlet temperature. 
Read down to 0.88 size factor. Mul- 
tiply this by ratio of water quan- 
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size factor of 0.81. Since size fac- 
tor varies directly with water 
quantity, correct for larger water 
quantity by multiplying size factor 
by ratio of water quantities, or 
11,000/10,000 x 0.81 = 0.891. Find 
intersection of corrected size fac- 
tor 0.891 with new 30° range and 
read 88.9 F. outlet temperature. 
Transfer to 30° Range chart, lo- 
cate intersection of 77 F. wet bulb 
and 88.9 F. outlet temperature, fol- 
low down curves to 70 F. wet bulb 
and read 85.0 F. outlet temp. 


Answer—Tower wili cool 11,000 
gpm. from 115 F. to 85 F. (30° 
range) with a 70 F. wet bulb. 


meet its design specifications? 


tities or 10,000/9,500 «x 0.88 = 
0.926. Find intersection of new 
size factor 0.926 and guaranteed 
range of 30°, reading 89.3 F. outlet 
temperature. Transfer to 30° 
Range chart, finding intersection 
of 89.3 F. outlet and 77 F. wet bulb, 
then following up slope to 78 F. 
wet bulb, reading 89.9 F. outlet 
temperature. 


Answer—Tower will cool 10,000 
gpm. from 119.9 F. to 89.9 F. (30° 
range) with 78 F. wet bulb. Since 
it was guaranteed to cool 10,000 
gpm. from 118 F. to 88 F. (30° 
range) with a 78 F. wet bulb, it 
fails to meet its guarantee. 
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water fiow rate would economically 
justify the added power required 
for pumping. 

Another type of use for the 
curves is to find how an additional 
heat load applied to the same tower 
will change the water outlet tem- 
perature if there is no change in 
water quantity. The curves enable 
the operator to predict without 
guesswork what effect can be ex- 
pected from a change in wet bulb 
temperature, water quantity, heat 
load, or any combination of these 
factors. 

Changes in the tower due to de- 
terioration or malfunctioning can 
be detected by use of the curves. 
For this purpose it is only necessary 
to compare tests made at intervals 
during the tower’s life, converting 
all the tests to the same conditions 
of water quantity, heat load and wet 
bulb temperature and comparing the 
corrected outlet water temperatures 
in the various tests. 

The full-size charts appearing on 
pages 112 and 113 are intended for 
the solution of actual problems, 
while the abbreviated charts on 
pages 115 and 116 show the solu- 
tion of several typical examples. 
Referring to Figs. 1-4, note that 
Fig. 1 is a family of curves relating 
cooling range and size factor for 
various outlet temperatures and for 
a constant wet bulb temperature of 
77 F. In Figs. 2, 3 and 4 we have 
three families of curves which re- 
late wet bulb and outlet tempera- 
tures, each for a definite range of 
inlet to outlet temperature. Fig. 2 
is for the 10 F., Fig. 3 for the 20 F. 
and Fig. 4 for the 80 F. range. 

Here “range” is the difference 
between inlet and outlet water tem- 
peratures. Note that the 77 F. wet 
bulb line is emphasized on each of 
these plots. All outlet temperatures 
to be transferred from one of the 
cooling range curves, Figs. 2, 3 or 4, 
to the size factor curve, Fig. 1, 
must be converted to a 77 F. wet 
bulb before the transfer. And in 
transferring back from Fig. 1, Figs. 
2, 3 or 4 must be entered at the 
77 F. wet bulb line. This will be 
clear from the examples. 

Although theoretically the accu- 
racy of these curves is unaffected 
by the amount of water circulated 
over the cooling tower, a practical 
safe limit of variation would be 
about 20% above or below the de- 
sign water circulation rate. Any 
greater variation in most cooling 
tower designs will produce suffi- 
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Example 4—By what percentage is tower performance deficient? 


Outlet temperature, deg. F. 
95 


Cooling range, deg. F. 


hit 
i 
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NAAN Res 
70 au a 4 + 15 
t Outlet temperature, Ne 
T TT + r+ Curves plotted 
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50 60 70 10 
Wet bulb temperature, deg. F. Size foctor 


Since tower of Example 3 fails to 
meet its guarantee, what is the 
percentage of the performance de- 
ficiency? 


Procedure—Example 3 showed the 
size factor of a tower to cool 10,000 
gpm. from 119.9 F to 89.9 F. with a 
78 F. wet buib to be 0.926. What 
size factor will cool 10,000 gpm. 
from 118 F. to 88 F. with a 78 F. 
wet bulb? Locate intersection of 
88 F. outlet temperature and 78 F. 
wet bulb on 30° Range chart, fol- 


cient upset in the uniformity of 
water distribution to change the 
value of KaV. Since the basic 
assumption of the curves is the 
constancy of KaV, they should 
not be used for excessive water rate 
changes. 

Variations in altitude above sea 
level will not introduce appreciable 
errors into use of the charts. 

In making a cooling tower test 
run, it is much more important to 
have the water circulation rate near 
design capacity than to have the 
heat load or wet bulb temperature 
at or near design conditions. Al- 
though it is true that a small error 
will result from changes in range 
or wet bulb temperature in con- 
verting to design temperature con- 
ditions, this will actually be less 
than the temperature reading error 
during the test. The inaccuracy 
comes from slight changes in L/G 
due to differences in air density. 
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lowing slope to 77 F. wet bulb and 
reading 87.4 F. outlet temperature. 
Transfer to Range vs. Size Factor 
chart, locating intersection of 30° 
range and 87.4 F. outlet tempera- 
ture. Reading directly below, size 
factor is 0.77 for guaranteed con- 
ditions. For cooling tower to meet 
guarantee its size must be (0.926/ 
0.77) 100 = 120% of size of tower 
tested. Therefore, tower must be 
increased in size by 20%. 


Answer—Deficiency is 20%. 


The simplest way to grasp thé 
usé Of these charts is to use them. 
Therefore, we have provided four 
typical examples which illustrate 
the types of problem that can be 
solved and will doubtless suggest 
many others to the reader. 

In the examples, for simplicity, 
the cooling range has always been 
taken at 20 F. (Fig. 3) or 30 F. 
(Fig. 4), with no cases where the 
range is intermediate between 
charts, e.g., 18 F. or 23 F. How- 
ever, such intermediate tempera- 
tures are easily handled by straight- 
line interpolation. For example, for 
an 18 F. range, work the problem 
with both Fig. 2 and Fig. 3 and in- 
terpolate between the two an- 
swers. After the reader has become 
familiar with the charts he will find 
that the error in using the single 
nearest range chart will be very 
slight, especially when the wet bulb 
temperature is 70 F. or higher. 
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New Aids to Find 


Shellside Heat Transfer Coefficient 


And Pressure Drop for Water 


NING HSING CHEN, Heat Transfer Div., M. W. Kellogg Co., Jersey City, N.J.* 


HIS installment of the current 

series on short-cut heat ex- 
changer calculations deals specifi- 
cally with shellside water flow. 
Applicability of all information pre- 
sented is again limited to seg- 
mental baffled, tubular heat ex- 
changers. 


Find Heat Transfer Coefficients 


Substitution of temperature-de- 
pendent physical properties of wa- 
ter into Eq. (4) of a prior article’ 
yields a series of equations for 
shellside heat transfer coefficient, 
h., as a function of shellside geo- 
metric mean mass velocity, G’,. For 
convenience, Fig. 1 shows these 
equations in graphic form. 

Problem 1—Find the shellside 
heat transfer coefficient for water 
flowing through a 194-in. I.D. shell 
at a rate of 54,100 lb./hr. The ex- 
changer has 292, #-in. x 16 BWG 
tubes (two tube passes) arranged 
on a té-in. triangular pitch into 16 
rows. Spacing between each of the 
88 baffles is 4.5 in.; 20% of baffle 


*To meet your author, see Chem. Eng., 
June 30, 1958, p. 140. 


Nomenclature 


G’, Mass velocity through baffle 
opening, Ib./(sec., sq.ft.). 

G’. Crossflow mass velocity, lb./(sec., 
sq.ft.). 

G’. Shellside geometric mean mass 
velocity, Ib./(sec., sq.ft.). 


Shellside heat transfer coeffi- 


cient, Btu./(hr., sq.ft., deg. F.). 
N. Number of baffles. 
N,. Number of tube rows normal to 


flow. 

Ap’> Pressure drop through baffle 
opening, psi. 

Ap’. Pressure drop across tube bun- 
dle, psi. 

Ap’, Pressure drop through the shell, 
psi. 
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is cut out. Bulk water temperature 
averages 100 F. 

Step 1 — Calculate geometric 
mean mass velocity. From the prior 
article’, G’. = 77 lb./(sec., sq. ft.) 

Step 2—Enter Fig. 1 at G’. = 77, 
draw a horizontal line to 100 F., 
and follow the sloping guide line to 
read 590 on the h, scale. Multiply 
this value by the tube-size correc- 
tion factor to give a corrected shell- 
side heat transfer coefficient of 
0.926 x 590 = 545 Btu./(hr., sq. ft., 
deg. F.) 


Calculate Pressure Drop 
Based on Egs. (8) and (12) ina 


prior article’, Figs. 2 and 3 are use- 


ful for calculating the shellside 
pressure drop across tube bundles, 
Ap’., and through baffle openings, 
Ap’,. Summation of these two val- 
ues gives the over-all pressure drop 
for water in turbulent flow. Like- 
wise, Figs. 4 and 5 aid computa- 
tions for streamline flow. 

Problem 2—For an exchanger 
having the same specifications as 
that in Problem 1, find the shell- 
side pressure drop for water in 
turbulent flow at a rate of 54,100 
Ib./hr. Average water temperature 
is 90 F. 

Step 1— Calculate’ crossflow 
mass velocity, G’., as 96 lb./(sec., 
sq. ft.) On Fig. 2 read Ap’./N, as 
0.0105 at G’, = 96. Temperature 
correction factor’ is 0.87; tube- 
arrangement correction factor is 
1.058. Corrected Ap’./N, = 0.0105 


Correction Factors for Fig. 1 


Tube Size Factor 
54 in. O.D. 1.000 
34 in. 0.926 

1 in. 0.825 

1X in. 0.756 


Heat Transfer Coefficients 
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HEAT TRANSFER. . . 


Four Charts Aid Calculation of Shellside Pressure Drop 


For Turbulent Flow .. . 
Fig. 2 gives Ap’e/Ne 
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Pressure drop across tube bundle, Apt/N,, psi./tube row 


Mass velocity through baffle opening Gy, lb. /(sec.,sq.ft.) 


T 


Turbulent Flow Correction Factors 


Tube Arrangement 
in. on A 
%in.onl AorO 

14% in. 

1% in. 


on 1,% in., 
on 1% in., Aor O 


x 1.058 x 0.87 = 0.0096 psi./row. 
Multiplying this value by the 
number of tube rows and baffle 
crosses gives Ap’. = 0.0096 x 16 x 
39 = 6.00 psi. 
Step 2—Mass velocity through 
baffle opening, G’, is calculated’ to 
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Fig. 3 gives Ap’»/N» 


For Strea 
Fig. 4 gives 
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Mass velocity across tube bundle, G, 
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mline Flow... 
Ap’-/N; Fig. 5 gives Ap’»/No 
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Streamline Flow Correction Factors 
Tube Arrangement 


34 in. 
34 in. 

in. 
144 in. 
in. 


1 


be 62.5 lb./(sec., sq. ft.) On Fig. 3, 
read p’,/N, = 0.0135 psi./baffle at 
G’, = 62.5. Or,. pn’, = 0.0186 x 88 
= 0.512 psi. 

Step 3—Assuming a safety fac- 
tor of 1.2, Ap’, (6.00 + 0.512) 
1.2 = 7.8 psi. 


on }in., A 

onl i 

on 14 in., Aor 
on in., Aor O 
on 1% in., Aor O 


Use these same three steps with 
Figs. 4 and 5 for streamline flow 
calculations. 

REFERENCES 
hh H., Chem. Eng., Oct. 20, 


1958, 
hen, aN H., Chem. Eng., Nov. 17, 
1958, p. 155. 
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PRACTICE... 


we first calculate the number of theoretical 
stages. In making this calculation [Chem. Eng., July 
14, 1958, p. 147], we assume that equilibrium exists 
between the streams leaving the stage. The ideal con- 
dition seldom occurs in actual operation. Hence, the 
number of actual stages is greater than the number 
of theoretical stages we calculate. 

As another step in the design, we must estimate or 
calculate the stage efficiency. This step is just as im- 
portant as the first one for correct design, but it has 
received considerably less attention. In this article, 
we review methods of calculating stage efficiencies for 
bubble-cap and sieve-plate columns for distillation and 
absorption. 


wre we design equipment for stage contacting, 


What Is Efficiency? 


First, let’s consider mass transfer in bubble-cap 
columns for distillation or absorption. Three different 
efficiencies are commonly used. These are over-all col- 
umn efficiency, plate efficiency and local or point effi- 
ciency. 

Over-all column efficiency is the ratio of the theoreti- 
cal number of plates given by a column to the actual 


*To meet your author see Chem. Eng., Mar. 24, 1958, p. 169. 


Phase concentrations determine plate and point efficiencies 
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Estimate Efficiency in Mass Transfer 


JAMES O. OSBURN, State University of Lowa, Iowa City, la.* 


Review methods for calculating over-all, plate and point efliciences 
in bubble-cap or sieve-plate columns during distillation or absorption. 


number of plates in the column. This is the simplest 
kind and the one we eventually use. If we first cal- 
culate the theoretical number of plates N, we then find 
the actual plates N’ from the over-all efficiency. 
N'=N/E (1) 

Over-all efficiency is an average of tne efficiencies on 
the various plates. We can illustrate the meaning of 
the plate efficiency and point efficiency by Fig. 1. As 
shown in the diagram, the vapor concentration y, and 
the concentration of the liquid x., leaving the plate, to- 
gether, locate a point on the operating line. 

As the liquid flows across the plate, it becomes de- 
pleted in the more volatile component by contact with 
the vapor. To end up at ~2.,, the liquid must have 
entered the plate with some higher composition 2,,. 

If the plate were a theoretical stage, the composi- 
tion of the vapor would be the equilibrium concentra- 
tion y*. Because a bubble of vapor does not have 
enough time to come to equilibrium with the liquid, 
the vapor rising above the liquid at A will have a com- 
position shown as y... This composition depends on 
the point efficiency at A which is defined as 


E, = (2) 


Depending on the point efficiency at B, the vapor com- 


Vapor, y 


Fig. | 


@ 
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Estimate approximate column efficiency 


g~Over-all tray efficiency, % 


100 TTT 
Fig.2 
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Distillation columns 
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Estimate flooding limit at 100% entrainment 
parameter, Csg 
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position at B is y.,. Above the plate, the vapor becomes 
mixed, to give the average composition Yu. 

The plate efficiency, sometimes called the Murphree 
plate efficiency, is defined as 


Yar 
Ens = y* (3) 
When we know the plate efficiency at different points 
in the column, we can use it in stepping off plates on 
an x-y diagram. 
With these definitions in mind, we show how to use 
some correlations of efficiency. 


When to Use Over-all Efficiency 


A useful correlation of column efficiency which has 
proved satisfactory for several commercial columns 
of conventional design was developed by O’Connell 
[Trans. AIChE, 42, 741-55 (1946)]. He found that 
the over-all column efficiency depends mainly on the 
relative volatility of the key components and the vis- 
cosity of the feed. This relation is shown in Fig. 2 
for distillation columns and for absorbers. With this 
relationship, we can calculate over-all coefficients with 
a minimum of information. However, it may give poor 
results if we try to apply it too widely. 

In general, experiments with laboratory columns 
have shown that the efficiency depends on the extent 
of contact between phases and on the mass transfer 
coefficients. These, in turn, are functions of the de- 
sign details of the plate, the flow rates of the liquid 
and vapor and the nature of the phases. For correla- 
tions with wider applications than the O’Connell 
method, we must use point and plate efficiencies. 


Find Plate Efficiency From Point Efficiency 


Theory and experiment allow us to correlate and 
predict point efficiencies from design parameters and 
phase properties. To find the number of actual plates, 
we need the plate efficiency. Let’s see how these two 
efficiencies are related. 

The relationship depends on ‘thied factors: 

«Slope of the equilibrium curve, m 
¢ Ratio of gas to liquid flow rates, G/L. 
¢ Fraction of liquid mixing on the plate. 

Oliver and Watson [AIChE Journal, 2, 18-25 
(1956) ] give the following equation relating the two 
efficiencies. 

In {1 + (1 — F) 
(4) 


Here \ = mG/L. Since we usually find Z, and calculate 
E.,., Eq. (4) becomes 


E, = 


ek pr — ] 

Oliver and Watson measured the degree of mixing 

F and found its value ranges from 0.25 to 0.75. Previ- 

ously, assumptions of no mixing and complete mixing 

had been made. For no mixing, F = 0. 


Emo = 


Ems = —- 1) 6) 


For complete mixing, F = 1 and Eq. (5) changes to 
Env = E, (7) 


A numerical example illustrates Oliver and Watson’s 
equation. A column is separating ethylene dichloride- 
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toluene. For certain operating conditions, the point 
efficiency is 70%. Slope of operating line dy/dx = 
m = 1. G = 12 lb. moles/hr.-sq. ft. and L = 10 Ib. 
moles/hr.-sq. ft. Calculate the plate efficiency for three 
assumptions: (1) no liquid mixing on a plate, (2) 
complete mixing and (3) 50% mixing. 

First, we'll find \ = mG/L = 1.2. For no mixing 
Ene = 1.10. For 50% mixing, E,. = 0.87 and for 
complete mixing L,,, = HE, = 0.70. 


Entrainment Lowers Efficiency 


A certain amount of liquid is usually carried upward 
by the vapor to the next plate in the form of spray. 
Since the liquid concentration is lower than that of 
the vapor, this entrainment causes a lowered efficiency. 
The effect of entrainment on efficiency is given by the 
Colburn equation. 


Ep 
where E,, is the wet-efficiency, FE, the plate efficiency 
without entrainment and e the entrainment rate, lb. 
moles per lb. mole of downflow without entrainment. 

To use Eq. (8), we need some method of estimating 
the entrainment rate e. Such a method is given by 
Fair and Matthews [Pet. Refiner, Apr. 1958, p. 153] 
and is summarized here in Figs. 3 and 4. The vapor 
velocity corrected for density at the flood point is 
given by Fig. 3. Here the entrainment is 100%. For 
lower velocities, the entrainment falls off as shown 
in Fig. 4. 

We now have a complete method for calculating effi- 
ciencies where there is entrainment. Solving the fol- 
lowing example shows how to use Figs. 3 and 4. 

Calculate the true plate efficiency for a distillation 
column for these conditions: 


Vapor rate, 30,000 lb./hr. 
Liquid density, 50 Ib./cu. ft. 
Vapor density, py............. 0.08 lb./cu. ft. 
Vapor velocity, U............. 4 fps. 

Tray spacing. . ; 12 in. 


Plate efficiency, no entrainment. 90% 


To find the true plate efficiency, we must calculate 
the percent flooding and entrainment rate for the 
column, 

Flow parameter (p»/px)°* = 0.033 

Flooding C Cse from Fig..3 = 0.22 

Actual = 4[0.08/(50 — 0.08)]°4 = 0.16 

Percent flood = (0.16/0.22) 100 = 73% 

Entrainment y from Fig. 4 = 0.091 

Entrainment rate e = ¥/(1 — ¥) = 0.091/0.909 = 0.10 
Substituting in Eq. (8) yields 


Ey = 0.90/{1 + (0.90) (0.10)] = 0.825 or 82.5% 


Adjust Efficiency for Change in System 


Let’s now consider the problem of estimating point 
efficiencies. For the first case, suppose that we have 
a certain column whose efficiencies are known for some 
systems over a range of flow conditions. How do we 
predict the efficiency for a new system? 

This can be done best through the transfer unit 
theory as described by Gerster, Colburn, Bonnet and 
Carmody [Chem. Eng. Prog., 45, 716-24 (1949) ]. 

Point efficiency is related to the number of transfer 
units Nog by the equation 


Noe = —In @! E,) (9) 
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For a discussion of transfer units, see Chem. Eng. 
Aug. 11, 1958, p. 147. 

The over-all N,, can be expressed in terms of the 
number of gas film transfer units N, and the number 
of liquid film units N, as 


_mG/L 
Noe Ne Ni 

We can best evaluate N, and N, for a given column 
by measurements on systems where a single film con- 
trols. For example, Fig. 5 shows N, plotted against 
the gas residence time for a column used in the AIChE 
Research Committee program on tray efficiencies 
[“Fourth Annual Progress Report,” June 30, 1956, 
AIChE]. These data are for the absorption of am- 
monia in water, The over-all data were corrected to 
give N, by estimating N, and using Eq. (10). Humidi- 
fication experiments have also been used. These give 
Ng directly because there is no liquid film. 

For the same column and about the same gas veloc- 
ity, the data on absorption of CO, in water as shown 
in Fig. 6 give N,. In this case, the gas-film resistance 
is negligible. 

For one particular set of conditions we can find N, 
and N, from Figs. (5) and (6). For distillation of 
different materials, we can adjust the values of N, 
and N, by using the Schmidt number Sc. 

= u/pD, 
D, is the molar diffusivity, sq. ft./hr. 

For the same volumetric flow rates and the same 
equipment, we find: 

Ne (Sc)?* = constant (12) 
Nx (Sc)*? (Z./(Z; — = constant (13) 
Z, is foam height and Z. is the height of clear liquid 
above a plate. 
- For Ne, we use the Schmidt number of the vapor 
and for N, that of the liquid. The term Z./(Z, — Z.) 
is a correction for differences in foam height. 

Using the data in Figs. (5) and (6), estimate the 
point efficiency for a column separating isobutane 
from 1-butene in the presence of 85 mole percent fur- 
fural at 140 F. and 5 atm. Column operation is such 
that gas residence time is 0.1 sec., liquid residence 
time is 4 sec. and gas rate is 3 fps. 

For CO.—water, Sc = 550 in liquid phase. 

For NH;—air, Sc = 0.96 in gas phase. 

For isobutane—1- butene, Sc = 0.71 in gas phase. 
For butane in"furfural, Sc = 1 phase. 
For the conditions used mG/L = 

From Figs. (5) and (6) ca al we find Ng = 
1.7 for ammonia-air and N,; = 1.3 for CO.—water. 
For the isobutane —1-butene column, 

Ne = 1.7 °(0.96/0.71)?% = 2.08 
Nx = 1.3 (550/1,320)!2 = 0.84 
1 1 0.92 


Substituting in Eq. (9) the value of Noe and solving 
gives the point efficiency E, equal to 47%. 


(10) 


(11) 


How to Predict Effect of Plate Design 


To use the preceding method, we have to know the 
efficiencies for two systems. We also need some in- 
formation about residence times and froth heights. 
Methods developed by Geddes [Trans. AIChE, 42, 79, 
(1946) ] and modified by West, Gilbert and Shimizu 
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{Ind. Eng. Chem., 44, 2470 (1952)] may be used to 
calculate point efficiencies from hydrodynamic and 
mass transfer theory. 
Geddes bases his method on the equation: 

In (1 — E,) = — 3Ket/r (14) 
This equation is derived for transfer of mass from a 
bubble of radius r during the time ¢ it takes to travel 
through the quiet liquid on a plate. The rate of mass 
transfer is given by the mass transfer coefficient Ke. 
No account is taken of foaming nor of gas turbulence 


inside the bubbles. 
We calculate bubble radius r from the correlation: 


1/3 


Here o is surface tension, h, is slot height, w is slot 
width and p the density. 

Time of contact is calculated from the height of 
the liquid h above the midpoint of the slot and the 
bubble radius. 

t = (16) 
We find the mass transfer coefficient from the two film 
coefficients as follows. 
1 1 1 
In Eq. (17), R is the equilibrium constant C,*/C:. 

We calculate k, from the diffusion coefficient D, 
assuming no mixing inside the drop. The theoretical 
curve is shown in Fig. 7 relates the factor F' to D, r, 
t and the number of plates. Hence, 


(17) 


k, = — (r/3t) bn F (18) 
For k,, the time of liquid contact t, is given by 
t. = 2rt/h (19) 
From an empirical correlation, we get k, 
ky, = 1.18 (r/t.)!” (20) 


This procedure was used successfully by Geddes to 
predict the efficiencies of several operating columns. 
The article by West, Gilbert and Shimizu points out 
that some of the assumptions are in error but that the 
errors appear to be compensating. The modified 
method proposed by them is not as successful as the 
original one. More information is needed about foam 
height, turbulence in bubbles and bubble size. 


Perforated Plates Need Study 


Not as much attention has been given to perforated 
plate columns. A modification of the Geddes method 
was applied to perforated plates by West, Gilbert 
and Shimizu. They present data on fraction voids in 
the foam and on the interfacial area for three columns. 
The Geddes method should apply equally well to per- 
forated plates. Effect of gas velocity on over-all plate 
efficiency was reported by Umholtz and Van Winkle 
[Pet. Refiner, July 1955, p. 114]. 


Design Details 


The final step in design, that of specifying items 
such as column diameter; shape, size and number of 
caps; sizes of weirs and downspouts, is outside the 
scope of this series. An excellent summary of this 
phase of design is given by Bolles [“Optimum Bubble 
Tray Design,” Pet. Processing, Feb. 1956, p. 65; Mar. 
1956, p. 82; Apr. 1956, p. 73 and May 1956, p. 109]. 
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Whitlock Type “ST’— Split Ring Assembly, TEMA Class R 


Heot transfer area, sq. ft. 
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Send your cost data, preferably in tabular or graphical form 
and with a minimum of text, to CE Cost File Editor, Chemical 
Engineering, 330 West 42nd St., New York 36, N. Y. Any legible 
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published material. 
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Struthers Wells, Removable Tube Bundle 


Type “E”—Outside Packed, TEMA Class A 


Heot transfer area, sq. ft. 


¢ £2888 8 3338 
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4000 : 4,000 
3.500 316 $S tubes. 
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150 psi. shell and tube SO0F. 2 1,200 Topper or Admiralty tubes 1,600 2 
Carbon steel shell “Steel tubes 1400 
1,200 
Copper or Admiralty tubes ee aa 
3,00 x 16 BWG 400 F. 
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x 16 BWG 400F. 83888 
Heot transfer area, sq. ft. 
Type “H’—Packed Floating Head, ASME Code 
Heat transfer oreo, sq. ft. 
I 
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4000}-—+ 4,000 
3000 22" 3,000 
Admiralty tubes 20°49, 
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Naval brass tube sheets 6000 
Stee! shell, cast iron heads 1,000 +— 2 
8 600F | 3,000.8 
5 
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Steel tubes 800 ot ee 800 
OD x 16 BWG 600 600 
75 psi. design press. T 
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RACTICE ... 


Thermocouple 
goes here-—-—— 


Face view of 
thermowell 


W. M. Robinson and F. H. Allen 


We were faced with the problem 
of more accurately measuring the 
temperature of a process stream 
flowing in a jacketed pipe. In order 
to do so without any revision of 
the existing piping, we developed 
the thermocouple assembly and 
thermowell shown above, for inser- 
tion directly in any flanged joint. 
In addition to the ease of installa- 
tion, this arrangement exposed the 
thermocouple directly to the proc- 
ess stream and gave quick response 
with a more accurate indication of 
process stream temperature. 

The thermocouple consists of a 
short length of *-in. O. D. Ceramo 
thermocouple wire. This material 
makes use of thermocouple wire 
conductors surrounded by a metal 
oxide insulation sheathed in stain- 
less steel. The stainless steel sheath 
is ground oack a fraction of an 
inch at each end, with a gold bead 
formed over the exposed wires on 
one end, using gold foil and an 
alcohol torch. A quick-coupling 


Half coupling 
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Cross-section 
of thermowell 


Flange-Inserted Thermowell Easy to Install 


Although developed to simplify thermocouple installations in 
jacketed pipe, this idea is equally good for any flanged joint. 


plug is fastened to the other end 
to facilitate connecting the thermo- 
couple to the lead wires. 

The thermowell is a disk, cut and 
drilled to match the face of the 
flanges between which it is to be 


.-—Gold bead 


Thermocouple 
assembly 


Respectively, Senior Instrument Engineer and Instrument Engineer, Chemstrand, Corp., Pensacola, Fla. 


used. It must be as thin as possible 
(#2 in. in this particular case) be- 
cause it has to slip between the 
flanges without changes in the 
existing piping. To admit the 
thermocouple, a hole slightly larger 


COMING DEC, 29: Water Still Controls Itself Automatically 
By Il. Leslie Bullock, Winner of the October Contest 


% How Readers Can Win 


$50 Prize for a Good Idea—Until 
further notice the Editors of Chemical 
Engineering will award $50 each four 
weeks to the author of the best short 
article received during that period and 
accepted for Plant or Design Notebook. 
Each period’s winner will be an- 
nounced in the second following issue 
and published in the third or fourth 
following issue. 
$100 Annual Prize—At the end of 
each year the period winners will be 
rejudged and the year’s best awarded 
an additional $100 prize. 


How to Enter Contest—Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material must 
be previously unpublished and should 
be short, preferably not over 500 
words, but illustrated if possible. Ac- 
ceptable non-winning articles will be 
published at space rates ($10 min.) 

Articles should interest chemical 
engineers in development, design or 
production. They may deal with use- 
ful methods, data, calculations. Ad- 
dress Plant & Design Notebooks, 
Chemical Engineering, 330 W. 42nd 
St., New York 36, N. Y. 


Half coupling Quick coupling plug 
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than the outside diameter of the 
thermocouple sheath drilled 
radially through the disk. 

For securing the thermocouple, 
a 3-in. half coupling is welded at 
the outer end of the drilled hole to 
receive a Conax stainless steel pack- 
ing gland. This gland has a soft 
sealant material which allows the 


immersion depth of the thermo- 
couple to be varied, 

Installation is made by passing 
the thermocouple through the pack- 
ing gland to the center of the disk 
and tightening the packing nut. 
The whole assembly is then ready 
to be placed in the jacketed process 
line at any flanged joint. 


pried CH3CI ot 90 F. 


Fresh 66° Bé. > 
sulfuric acid } Recycie liquid CH3C! 
eliminates _F lush-mounted 
valve 
sulfuric oci 
Wet CH3C! saturated with HzO at 85 F 


Cutting Corrosion in Refrigerant Drying 


Jerome A. Seiner* 


Design Div., Chemical Corps Phosphate Development Works, Sheffield, Ala. 


Chemical process’ industries 
often find it convenient to dry re- 
frigerants in sulfuric acid contact- 
ing towers. However, using this 
method is likely to result in a cor- 
rosion problem in cooling the weak 
recirculating acid. 


*Present address, Development Engi- 
neer, Springdale Research Center, Pitts- 
burgh Plate Glass Co., Springdale, Pa. 


The diagram shows a solution to 
this problem. This was to inject 
some of the recycling liquid refrig- 
erant directly into the vapor space 
below the tower packing, control- 
ling injection rate to maintain the 
desired weak acid temperature. A 
flush-mounted valve maintained 
flashing in the tower to produce 
the needed cooling. 


Get Seven Days’ Records 
On a One-Day Chart 


D. C. Williams 
United Carbon Co., Aransas Pass, 
Texas 


After operating a new plant for 
about six months we found that a 
seven-day chart would have been 
more satisfactory than the 24-hr. 
charts used on our reactor flow re- 
corders. Chart cost, time for put- 
ting them on and taking them off, 
as well as time for processing them, 
would all have been reduced. 

With nine reactors, each having 
five recording instruments, the cost 
of installing new electric chart 
drives at $13.60 each would have 
come to $612 and this would have 
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required several days’ installation 
time. So we tried a simpler method. 
The instrument department’s 
recommended solution was very 
economical and has proven satis- 
factory during three years’ opera- 
tion. We connected the 45 instru- 
ments to a single circuit breaker 
and divided them into two 110-v. 
circuits. We bought a two-circuit 
on-off adjustable cycle timer for 
$72 and installed it in 4 hr. We 
then adjusted the time current was 
supplied to the instrument clocks 
for one-seventh of the total time, 
ie., for 2 min. out of each 14. 
This simple and ingenious solu- 
tion worked perfectly after a few 
minor changes in the setting made 
during the first few days to get the 
clocks functioning exactly on time. 
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“Quickie” Substitute for a 
Venturi Meter 


Standard reducers’ 


G. L. Head 
Ammonia Dept., African Explosives & 
Chemical Industries, Ltd., Modder- 
fontein Dynamite Factory, Northrand, 
Transvaal, S. Africa 


A venturi meter is usually the 
primary device selected for meas- 
uring flow of slurries, since it is the 
type least likely to choke up. 

However, a venturi is expensive 
and if only a rough indication of 
flow rate is needed, a quick and 
easy substitute can be made from 
two standard flanged pipe reducers, 
bolted end-to-end as shown in the 
sketch above. 

To get the greatest possible ac- 
curacy out of this device it should 
be calibrated at several points in 
the range in which it is to be used. 
This is because the relationship be- 
tween flow rate and pressure drop 
may not be a smooth curve. 


Find Gas Velocity by 
Ammonia Injection 


R. L. Johnson 


Research Chemist, 
Assn., Portland, Ore. 


In the March 24, 1958, issue 
Lyndon Babcock described a stunt 
he had used to determine of the 
velocity of SO, in a stack. He re- 
leased small rubber balloons in the 
base of the stack and timed their 
trip to the atmosphere. 

In some ways I believe a method 
I used about 15 years ago has ad- 
vantages over the balloon method. 
The problem was to find the veloc- 
ity of gases in the tail stack of an 
acid plant’s SQ, absorbers. The 
solution was the instantaneous in- 
jection of a generous dose of 28% 
ammonia into the base of the stack 
to produce a voluminous white 
cloud at the exit. A stop watch as- 
sisted in converting the time of 
rise of the white cloud into velocity 
data. 
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PRAGTICE.. 


YOU & YOUR JOB R. 


... Raises 


Should Your Employer Pay You Overtime? 


> Report From Washington .. . 


Six months after proposing a hike in the federal 
minimum salary levels for professional employees, Labor Sec- 
retary James P. Mitchell still has the matter “under considera- 


tion’”’ on his desk. 


Labor Dept. wage-hour experts say they are still 
sifting through reactions to the proposal coming from business- 
men and labor officials since the recommendation last April to 


raise the level from $75 to $95. 


A spokesman reported a “substantial number of 
briefs” had been filed with the department, many complaining 
that the proposed salary level was too low. One brief asked 
for automatic exemption for any engineer who has obtained a 


professional license. 


This Question Anew: 


Robley D. Stevens, Management Consultant, Washington, D. C. 


An employer of chemical engi- 
neers should avoid assuming that 
an employee is either entitled to or 
exempted from overtime pay on 
the basis of his title or salary. 
There’s much more to it than that. 

In substance, the Fair Labor 
Standards Act states that anyone 
covered by the law must be paid 
overtime for work beyond 40 hours 
per week. The question is: Who 
in your company is covered and 
who is not? You can answer the 
question by comparing the job 
functions of each chemical engi- 
neer with the official simplified 
“tests” of duties, salary and other 
requirements for eligibility. 


Must Meet All Requirements 
Employees are not exempted be- 
cause they have impressive titles 
or are paid a good salary. In brief, 
anyone in a chemical engineering 
‘organization whose job measures 
up to all the requirements is not 
officially entitled to overtime; and 
he is exempted from the wage-hour 
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regulations. Here are three classi- 
fications of exemptions as made by 
the Dept. of Labor. 

An executive chemical engineer 
is one: (a) whose primary duty is 
the management of the company 
that employs him or of a recog- 
nized department of the cormpany; 
(b) who regularly directs the work 
of at least two fulltime employees; 
(c) who can hire or fire, or recom- 
mend hiring or firing or whose sug- 
gestions in connection with hiring 
or firing are given particular 
weight; (d) who regularly exer- 
cises discretionary powers; (e) 
who devotes more than 20% of his 
workweek to nonexempt work; and 
(f) whose salary is at least $55/ 
week. 

For quick reference, you can use 
the short test given in the table on 
the next page. 

_An administrative chemical engi- 
neer is one: (a) whose primary 
duty is responsible office or non- 
manual field work of substantial 
importance to management or to 


the operation of the company; (b) 
who customarily and regularly ex- 
ercises discretion and independent 
judgment, as distinguished from 
using skills and following proced- 
ures. He must have the power to 
make important decisions; (c) he 
must spend no more than 20% of 
his workweek on nonexempt work, 
that is, work not closely related to 
his administrative duties; and (d) 
he must earn a salary of at least 
$75/week. 

For quick reference you can ap- 
ply the short test given in the table. 


Who’s a Professional? 

A professional chemical engi- 
neer is one: (a) who consistently 
exercises discretion and judgment; 
(b) who does work that is mainly 
intellectual, as distinguished from 
routine or mechanical duties; (c) 
who spends no more than 20% of 
his workweek on activities not 
closely related to his professional 
duties; and (d) who earns at least 
$75/week. 


127 


YOU & YOUR JOB... 


For Quick Reference 


These short tests may be used to determine 
which employees are exempt from wage- 
hour rules. For more thorough checks, see 
text. 


Executive Chemical Engineer 

e Earns at least $100/week. 

e Regularly directs the work of at 
least two fulltime employees. 

¢ Primary duty is management of 
company or department. 


Administrative Chemical Engineer 

e Earns at least $100/week. 

¢ Primary duty is responsible office 
work or nonmanual field work of substan- 
tial importance to management. 

Work requires use of discretion and 
judgment. 


Professional Engineer 

e Earns at least $100/week. 

e Primary duty is learned professional 
work requiring consistent exercise of dis- 
cretion and judgment. 

e Work requires invention, imagina- 
tion or talent. 


A short, test for this category is 
also given in the table. 

There’s another important cri- 
trion for the professional, however. 
To be considered for the exemption 
as a professional, the employee’s 
work must require advanced knowl- 
edge in a field of science or other 
branches of lerrning, usually ob- 
tained by a long course of special- 
ized intellectual instruction at a 
college or university. The mere 
possession of a degree does not 
automatically exempt the worker. 
(Epitor’s NoTE—By similar rea- 
soning, the mere possession of a 
professional engineer’s license 
would not automatically exempt the 
worker as a professional.) 

It’s equally important that you 
understand that the primary pur- 
pose of the exclusionary language 
—placing a limitation on the 
amount of nonexempt work—is to 
distinguish between the bona fide 
executive and the working super- 
visor who regularly performs work 
only remotely related to supervisory 
activities. 

An office manager in a chemical 
engineering organization who does 
not supervise two or more other 
employees would not meet the re- 
quirements for exemption status as 
an executive employee, but may 
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possibly qualify for the exemption 
status as an administrative worker. 


No Blanket Exemptions 


You can see, therefore, that the 
wage-hour regulations do not ex- 
empt all employees of professional 
employers, nor all employees in any 
particular occupation. 

Neither do they exempt persons 
with professional training who are 
working in professional fields such 
as chemical engineering. The field 
has many persons with the title of 
engineer who are not professional 
employees, including many who are 
trained in the engineering profes- 
sion but are actually working as 
trainees, junior engineers or 
draftsmen. 

It’s natural for engineers work- 
ing in the chemical process indus- 
tries to prefer to be classified as 
professional workers and a part of 
the management team—most of 
them are. But it is not enough to 
be considered one in title alone. 
Your job performance should meet 
all tests laid down in the wage-hour 
regulations for the exemption sta- 
tus. In short, a job title is. insuffi- 
cient as a yardstick for exempting 
any individual worker from over- 
time pay after he works 40 hours 
in any week. 

Employers should also keep in 
mind the fact that these require- 
ments apply only to employees who 
are engaged in interstate commerce 
or in the production occupations 
closely related and directly essen- 
tial to such production. However, 
the interstate activities of most 
firms that employ chemical engi- 
neers bring their employees within 
the scope of the federal wage-hour 
law. 


Why Records Are Needed 


Employers are required to keep 
certain time and payroll records, 
but the Dept. of Labor requires no 
particular form or order. 

Based on past experiences, these 
records should be kept for inspec- 
tional purposes: employee’s full 
name; his home address; his social 
security number; the occupation in 
which he is employed; time and day 
his workweek begins; total hours 
worked weekly; basis on which his 
wages are paid; legal deductions 
from wages paid; total wages paid 
each pay period; and date of pay- 
ment and pay period covered by 
payment. 

Although this list may seem long, 


it’s important to remember that the 
Dept. of Labor investigator’s first 
contact with an employer is 
through an audit of the records. In- 
accurate or incomplete records 
might prove costly. 

Many chemical engineers are on 
a fixed working schedule. In these 
cases, the employer should keep a 
record showing the exact schedule 
of daily and weekly work hours 
that the employee is expected to 
follow. Obviously, records must be 
open for official inspection since an 
investigator may request your com- 
pany to make extensions, recompu- 
tations or transcriptions. 


Double Damages Probable 

The expanded coverage of the 
federal wage-hour law means that 
an employer of chemical engineers 
might subject himself to litigation, 
criminal actions, or wage suits 
brought about by employees not 
found to be officially exempted. 
When an inspector finds that back 
wages are due an employee, it is 
also a probability that double dam- 
ages will be assessed against the 
employer. 

Tips or complaints may arise 
from many sources—competitors, 
labor unions, employees and ex- 
employees. Aside from this, how- 
ever, is the fact that a re-inspection 
by the Dept. of Labor may occur at 
any time. 

Overtime is expensive enough 
without making it more so by mis- 
classification of chemical engineer- 
ing personnel. Each employer in 
the field must of necessity work out 
his own system of compensation, 
consistent with the wage-hour reg- 
ulations. 

Our purpose in presenting these 
pointers and clarifications is to re- 
mind both employee and employer 
alike what to consider when quali- 
fying chemical engineers for ex- 
emption status. Both owe it to 
themselves to have a _ working 
knowledge of the basic require- 
ments for exemption. 

Only then will you be able to de- 
cide whether your employer should 
pay you overtime? 


ROBLEY D. STEVENS is a manage- 
ment consultant in Washington, 
specializing in labor relations. He 
is a former official representative 
of the U.S. Dept. of Labor. In his 
spare time, Dr. Stevens collects au- 
tographs of famous people. Over 
10,000 are in his collection. 
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You get it instantly—from LINDE 


You have no worries whatever about an ample, dependable supply 
of oxygen for your process when you buy oxygen from LINDE. Full 
responsibility for production, transportation, and storage at your 
plant is assumed by LINDE. 


Tonnage oxygen. Large amounts of liquid or gaseous oxygen can 
be supplied from a full-scale oxygen production unit — built and 
maintained by LinDE—directly to your plant. You pay only for 
the oxygen you use, at a price guaranteed by LINDE, with no capi- 
tal investment on your part. 


For varying needs. A Driox oxygen storage unit provides a con- 
tinuous flow of liquid oxygen, or converts it automatically to gas. 
Constant pressure is maintained, even while the unit is being 
replenished. Or you can get LINDE oxygen in a single flask, a 
cylinder, or banks of cylinders. 


Take advantage of Lanpe’s 50 years of development 
and service in the industrial gas field! Write, phone, 
or wire Dept. CG-121, Linpg Company, Division of 
Union Carbide Corporation, 30 East 42nd Street, New 
York 17, N. Y. Offices in other principal cities. In 
Canada: Linde Company, Division of Union Carbide 
Canada Limited. 


When you need Oxygen—call Linpe! 


TRADE-MARK 


The terms “Linde,” “Driox,” and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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PRACTICE.:. 


Imposing 
Advantages 


@ Light weight 

@ High strength 
Temperature resistant 
Abrasion resistant 
Chemically resistant 


Easy to process 


LATEST FORMS: Nylon 6 pipe and fittings are 
designed for handling alkalis, solvents, oils. 


Nylon 6 for Process Applications: 
Tougher, Stronger Than Usual Nylons 


D. L. Duncan, Spencer Chemical Co., Kansas City, Mo. 


Consider this new ny- 
lon for process use, It’s 
easily formed, will be avail- 
able as pipe, tubing. 


Nylon, a familiar term to 
most chemical engineers, takes 
on new meaning with the recent 
introduction in the U. S. of 
different varieties of this poly- 
amide. 

Nylon is a generic name for a 
family of polyamides, the mem- 
bers of which have a number of 
traits in common, but also ex- 
hibit important differences. 

The senior nylon in this 
country, in terms of years, is 
Type 66, made from two ma- 
terials: hexamethylene diamine 
and adipic acid. Each of these 
raw materials has six carbon 
atoms in its structure—thus, 
the term Type 66. 

The most active newcomer is 
Type 6 nylon, which is poly- 
merized from caprolactam, a 
material having a single six 
carbon ring. There are, in addi- 
tion, other types of nylon avail- 
able such as Type 610, Type 11, 
and various copolymers, each of 
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which carries a designation 
based on the carbon atom ar- 
rangements. 

For a number of years nylon 
6 has performed well in Europe 
in textiles and monofilaments, 
—areas traditionally given to 
Type 66 and 610 types in the 
United States—as well as in 
engineered industrial items. It 
has been only during the past 
three years or so that nylon 6 
has been produced in this coun- 
try. Today, it’s made by five 
domestic sources. 
> Why this Plastic?—But why 
should you consider nylon 6 for 
chemical process applications? 
There are a number of good rea- 
sons, many based on the unique 
properties of this plastic. 

Type 6 is a light-weight ma- 
terial possessing high tensile 
strength and much higher im- 
pact strength than the more 
familiar nylon types. Com- 
bined with this toughness is ny- 
lon’s_ self-lubricating quality, 
resistance to elevated tempera- 
tures, wear resistance, good 
chemical resistance, plus excep- 
tional ease of processing. 

In general, there is excellent 
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is the word for DURCO INSTALLATIONS 


at 
Jones & Laughlin 


EL STEEL CORPORATION. —_— 


One of the first Durce Type F valves Durco Type J202 Durimet 20 Y valve 
ever builj. This valve been in in service on inlet of 20,000 gals. 66° 
continuo@s service since December Baume H.2SO, storage tank. This 
31, 1949, fhandling 5% sulfuric acid valve replaced a 316 stainless steel 
saturated with ammonium sulfate. gate valve. 


{ 
DURCO DEPENDABILITY is the reason for these and many 
other DURCOPUMP and DURCO VALVE installations at the Jones 
& Laughlin Steel Corporation’s By-Product Plant in Pittsburgh. 


ee ee ee loading of DURCO handles the tough corrosives and the tough services 


residual tar at 200° F. These pumps ‘ : ‘ 
handle approximately 150,000 gals. throughout the chemical process industries. The fact that DURCO 


a day. Durcopumps exclusively are equipment can be depended upon for maximum service life with 
minimum mairitenance is the basic reason more people every day 
are turning to DURCO chemical process equipment. For complete 


details, call or write: The Duriron Company, Inc., Dayton, Ohio, or 
contact your nearest Durco Sales Office. 


Durco Type J202. Durimet 20 Y 
valves handling 60° Be. sulfuric acid 
mixed with coke oven light oils, and 
neutralized by sodium hydroxide. 
These Durco valves replaced 316 
stainless stee] gate valves that 
leaked after six months’ service. The 
Type J valves have now been in 


service for more than 114 years with 

no sign of corrosion or 2 yi leakage. Durco Tiype F valves on lines from Series R Durcopump with more 

The atmosphere in this area is also constant, feed storage tank to centrif- than five years’ service, and Durco 

severely corrosive, ugal dryers. The tank contains 5% Type F valve with more than three 
sulfuric acid saturated with 15-20% years’ service handling Ammonium 
ammonium sulfate crvstals in Sulfate solution at 105° C. “Absolute 


minimum of maintenance.” 


suspension. 


The mark of dependability in tough chemical service . . . everywhere 
THE DURIRON COMPANY, Inc., DAYTON, OHIO 


Branch Offices: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston, 
Knoxville, Los Angeles, New York, Pensacola, Fla., Philadelphia and Pittsburgh. if 
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CORROSION FORUM .. . 


Where to Use Nylon 6 


Acids 
Sulfuric (30%) 
Nitric (10%) 
Hydrochloric (10%) 
Formic (90%) 
Glacial acetic Dissolves 


Organic acids in Little or 
low concentrations no effect 


Rapid attack 
Rapid attack 
Rapid attack 
Dissolves 


Alkalis 


Na hydroxide (10%) No ieee 
Soaps No effect 
Ammonium hydroxide No effect 


Organics 


Phenols, cresols Dissolves 
Carbon tetrachloride Little or 
no effect 
Little or 
no effect 
Little or 
no effect 
Little or 
no effect 


Toluene 
Ethanol 


Lubricating oil 


resistance to: weak and strong 
alkalis; solvents such as gaso- 
line, acetone, turpentine, kero- 
sene, and carbon tetrachloride; 
petroleum oils and greases; or- 
ganic acids in low concentra- 
tions; mineral oils; bleaches; 
and fats. Nylon 6 cannot be 
recommended for use with oxi- 
dizing agents, mineral acids, 
phenols and cresols, or organic 
acids above low concentrations. 
Nylon 6 has a high degree of 
impermeability to gases such as 
oxygen, nitrogen, hydrogen, 
halocarbons, and carbon di- 
oxide. 
Temperature Resistant — As 
for temperature resistance the 
range in which you can use a 
non-heat stabilized grade of ny- 
lon 6 is —40 to +160 F. For 
heat-stabilized nylon 6, the use 
range is —40 to +300 F. 
Costwise, molded nylon can 
frequently effect savings over 
machined metal or other ma- 
terials. In one application a 
molded nylon end plate, at a cost 
of approximately 85¢, replaced 
a machined laminate costing 
over $8. 


> Easy to Form—Due to its 
higher melt viscosity, nylon 6 
enjoys a significant advantage 
in the relative ease with which 
it can be injection molded and 
extruded. Especially noteworthy 
are processing characteristics 
which permit production of 
molded parts having thick cross 
sections and, for nylon, weights 
which may even be called mas- 
sive. On the other hand, it is 


far easier to produce moldings 


with thin cross sections and 
large surface areas. To the de- 
signer, this is every bit as im- 
portant as it is to the man who 
must produce the nylon mold- 
ings, since it opens areas 
hitherto unattainable by nylon. 
We may now think of nylon 
parts in terms of pounds per 
piece instead of ounces. 

Large, heavy sections weigh- 
ing several pounds can be pro- 
duced by centrifugal casting or 
extrusion molding. In these ap- 
plications nylon 6 has light 
weight and self-lubricating 
properties which enable it to 
effectively replace other ma- 
terials. In one case, a nylon 6 
sector gear weighing 21 oz. at- 
tached to a light-alloy part re- 
sulted in a combined part 
weighing 9 lb., which replaced 
a cast iron part weighing over 
100 Ib. 

Gearing, couplings, bearings, 
and bushings may be molded or 
machined from rod or slab 
stock. Similarly, valve seats, 
rollers, nozzles, packings, and 
back-up rings can be machined 
from nylon 6 rod, carried in the 
stock room. 

Nylon valve seats, for in- 
stance, recently proved to be the 
answer to a problem in a plug 
valve used for taking samples 


D. L. DUNCAN is manager of 
market development for the plas- 
tics division of Spencer Chem- 
ical. He has extensive experience 
in plastics. Previous to his pres- 
ent position he worked in sales 
and technical service for the 
Kel-F division of M. W. Kellogg, 
then went with Minnesota Min- 
ing and Manufacturing. Mr. 
Duncan is a mechanical engineer 
(B.S.) from NYU and a member 
of ASME and the Society of 
Plastics Engineers. 


from a vacuum dryer. Abrasion 
had rapidly worn out both stain- 
less steel and fluorocarbon seats 
but the nylon seat is still in 
service after several months. 
Sheet and slab stock can also 
be stocked and used for wear 
surfaces, doctor blades, and 
other items. 

> In Conveying Systems—There 
are good possibilities for using 
nylon 6 in conveying systems— 
anything from a conveyor screw 
to plate type conveyor sections, 
rollers, and buckets. In one in- 
stance, a nylon 6 conveyor screw 
has replaced a metal alloy which 
needed finishing and polishing. 
It has the additional advantage 
of not scratching the glass bot- 
tles being handled and kept 
breakage to a minimum. 

Oriented sheeting of nylon 6, 
now used in transmission belt- 
ing, may soon be used as a rein- 
forcement for conveyor belting, 
resulting in a_ strong, light 
weight belt with a minimum of 
stretch in service. 

For electrical applications, 
nylon 6 is now being used as a 
jacketing material on type TW 
gasoline resistant wire (UL ap- 
proved). Insulating bushings 
of nylon are well known as a 
means of eliminating galvanic 
corrosion. 

One of the most prominent 
new areas where nylon 6 is par- 
ticularly applicable is in film. 
Film made of nylon 6 is almost 
glass clear, extremely tough, 
strong, and resistant to oils, 
greases, and solvents. Currently 
in the market development 
stage, nylon film should be in 
use shortly as a packaging 
medium for petroleum products, 
solvent and solvent-containing 
materials, and greases. 

Packages may be of unsup- 
ported film, nyJon coated paper, 
combinations of nylon and other 
plastics such as polyethylene; 
or possibly fiber drums with a 
grease-resistant liner of Type 
6 nylon film. 
> Pipe and Fittings Coming— 
Pipe and fittings of nylon 6 are 
just beginning to come on the 
American market. In this appli- 
cation, the strength, tempera- 
ture resistance, and resistance 
to chemical attack make nylon 
6 pipe a natural for lines han- 
dling oils, greases, alkalis, or 
solvents, and for lines requiring 
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252 metal cells are resistant to chlorine 
and chlorinated salt solutions 


This plant of Olin Mathieson Chemical Corporation 
at McIntosh, Alabama, produces hundreds of tons of 
chlorine daily. Because chlorine and chlorine salt solu- 
tions destroy metal in a matter of hours, the 252 carbon 
steel cells used here are protected with U. S. Permo- 
bond® Linings $5471. This is a special compound of 
Permobond Linings that has been successfully used by 
producers of chlorine for the past several years to pro- 
tect the metal parts in electrolytic amalgam cells. This 
same Permobond $5471 is the right lining for all chemi- 


Mechanical Goods Division 
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cal processors who use this highly corrosive basic 
chemical. 

_ Any original equipment can be lined with Permobond 
before delivery. You can also have it put on existing 
equipment — right in your own plant. 

United States Rubber Company maintains a field 
force of special sales engineers to give you the best and 
fastest help on your corrosion problems, Get in touch 
with any of our strategically located branches or write 
U.S. Rubber, Rockefeller Center, New York 20, N. Y. 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


In Canada: Dominion Rubber Company, Ltd. 
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CORROSION FORUM... 


Important Physical Properties of Nylon 6 


Modulus of elasticity in tension, 430,000 
Impact strength, Izod, ft. Ib/in. notch................cceeeeeeeeee 1.1 
Coeff. of linear thermal expansion, in./in. F..... ee eS 4.6 x 10-5 
Dielectric strength (short time), 440 
Tabor abrasion (CS 17 wheel, 100g.), mg./1000 cycles.............. 5.0 


Rockwell hardness 


* All tests at 73 F. Specimens contaified less than 0.3% moisture 


steam cleaning or sterilization. 

In many cases, nylon 6 piping 
may replace glass or stainless 
steel and do a better job at less 
cost. Nylon fittings for pipe, 
hose, and tubing can be used 
with a variety of different pipe 
and tubing materials. 

Tubing of Type 6 nylon is now 
being used for instrument air 
lines, and we also find nylon 
tubing in lubricating systems. 
Nylon vacuum lines and re- 
frigerant lines should be in use 
shortly. The flexibility of ny- 
lon 6 tubing eliminates the need 
for preforming frequently re- 
quired with metal tubing instal- 
lations. 
> Look Out for Moisture—In 
looking at the properties of ny- 
lon 6, two important features 
of the surrounding medium, 
temperature and moisture con- 
tent, play a determining factor 
in the characteristics of any 
particular nylon part in serv- 
ice. 

Increasing moisture, in terms 
of relative humidity, and higher 
temperatures result in higher 
impact strength but lower ten- 
sile strength. Increased humid- 
ity and temperature will also 
result in decreased flexural 
strength and less hardness. 
These factors must be taken 
into account beforehand and de- 
sign based accordingly or diffi- 
culties can arise. 

An additional characteristic 
of nylon 6 is its ability to exist 
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the piece. 


in an amorphous or crystalline 
state. The amorphous nylon 6 
is characterized by clarity, 
greater softness and flexibility, 
higher impact strength and less 
wear resistance. Crystalline ny- 
lon 6, on the other hand, will be 
harder, stiffer, more wear re- 
sistant, will absorb less mois- 
ture, and will be optically trans- 
lucent or opaque. 

Gears and most mechanical 
parts should obviously be as 
crystalline as possible, while 
film and sight glasses should 
generally be amorphous. 

It is not possible to create a 
part which will be 100% amor- 
phous or totally crystalline, but 
proper control of processing 
conditions can result in as much 
as 95% crystallinity or as little 
as 5%, as desired. 
> What Affects Dimensions — 
Dimensional stability, an im- 
portant property when nylon is 
used in a critical application, 
can be affected by three factors: 
temperature variation, moisture 
absorption, and relief of stresses 
The dimensions 
change but slightly on the order 
of a few thousandths of an inch 
or less in most cases, but the 
changes must be accounted for 
in critical applications. 

Changes due to temperature 
variation are readily predict- 
able from the linear coefficient 
of expansion of nylon 6 as 
shown in the table of physical 
properties. 


>Important Facts— Changes 
due to moisture absorption are 
also readily predictable when 
a few basic facts concerning 
nylon 6 are considered. These 
are: (1) nylon 6 “as molded” 
is exceptionally dry with a mois- 
ture content below 0.3%; (2) in 
air at a normal humidity level 
of around 50 to 60%, it will ab- 
sorb moisture gradually until 
it reaches an equilibrium at 
around 2 to 24% moisture con- 
tent; (3) totally immersed in 
water or an aqueous solution, 
nylon 6 will absorb moisture 
until an equilibrium of about 
9% moisture content is at- 
tained; (4) linear dimensional 
changes in nylon 6 due to 
moisture absorption follow a 
straight line relationship. 

This process is reversible. 
However, it must be remem- 
bered that the absorption and/ 
or loss of moisture proceeds at 
a very slow rate, with a period 
of months required for a part 
to reach equilibrium in air. 
Thus, once in equilibrium, the 
dimensions will remain stable 
and there will not be a day-to- 
day variation, nor month-to- 
month, nor  season-to-season 
changes of any significance. 

Through moisture condition- 
ing techniques, the nylon part 
can be brought rapidly to an 
equilibrium condition represent- 
ative of the surroundings in 
which it will function perma- 
nently. Once there, dimensions 
will remain essentially stable. 
If not conditioned, however, a 
nylon part will inevitably pick 
up its moisture from the air and 
undergo a dimensional change 
in service. 

Stress relieving may also be 
performed on a nylon part be- 
fore installation, thereby elimi- 
nating changes due to stress 
relief in service. 

An interesting consideration 
is presented when the gradual 
shrinkage of a nylon part in ~ 
service, caused by stress relief, 
is exactly counterbalanced by 
the amount of expansion caused 
by moisture absorption. Un- 
fortunately, however, there is 
no guarantee that these two 
effects will be exactly counter- 
balancing. But together they 
do have the effect of minimizing 
the total dimensional change of 
the nylon part. 
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When you have 2 galling 
problem in metal-‘o-metal 


contact |_| 


or galling and corrosion- 
resistant problems 4 A spectrometer checks every heat. 


Changes can be made before metal 
is poured. 


investigate castings| made with 
Waukesha 


* 
metal 


Perhaps you’ve tried heat treating 400 Series 
stainless steel alloys to solve your galling diffi- 
culties . . . and found the metal has become 
so hard it can’t be machined. Or perhaps se- 
rious distortion occurs. 
Perhaps you’ve tried various other alloys 
and found they don’t measure up for every 
performance requirement . . . Either non- 
galling characteristics or high corrosion resis- 
tance are difficult problems separately. Com- 
bined they are an impressive engineering 
headache. 
But WAUKESHA Metal 28 or 88 provides \ 
non-galling performance even under high speed 
metal-to-metal contact AND both are highly 2: 
corrosive-resistant. Both are remarkably free- ike Mete- 
machining, without hard or soft spots. Both ot 
are homogeneous in texture. most complete in the country. 
WAUKESHA 23 and 88 have solved many 
of the most difficult casting problems in a 
great range of industries. We're glad to sup- 
ply you with a list. 
Or better still, write us. Describe your 
problems and the conditions which must be 
met. More than likely we’ll have the answer 


for dias So unusual and different are WAUKESHA 
Metals 23 and 88 that patents have 
been granted on both formulations. 


Waukesha 


Watertown a FOUNDRY COMPAN Y 
(Wis) Plont DEPT. 5805, WAUKESHA, WISCONSIN 


i 
4 3 
i 
5 
af 
, 
Se. 
Waukesha 
Plont 
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\%-inch Sealtite conduit. 


CONVEYOR side-travel switch OIL PUMP motor connections to 
connections are protected from conduit are protected from seep- 
spilling rock by 44-inch Sealtite. ing oil by 44-inch Sealtite. 


IMMERSION HEATER connections for Storke crusher gyratory lube oil system STORKE CRUSHER exhaust fan motor connection in %-inch 
are protected from heat and spillage by 1-inch Sealtite. Sealtite must accommodate motor position shifts. 


Nearly a mile of Sealtite flexible, liquid-tight 
conduit protects wiring for Climax Molybdenum* 


In hundreds of vital spots, more than 4000 feet of Sealtite lengths on nonreturnable wooden reels, at no extra cost. 
~~ keep equipment operating dependably at The Climax Available in sturdy cartons that are easy to store and carry 
Molybdenum Company mine, Climax, Colo. The flexible, to the job. Liquid-tight connectors also are available from 
si liquid-tight conduit guards wiring to motors and controls wholesalers’ stocks. For information write: The American + 
from the full range of underground mining and mineral dress- Brass Company, American Metal Hose Division, Waterbury 
ing hazards—from rock fragments to flotation reagents, dust, 20, Connecticut. In Canada: Anaconda American Brass Ltd., 
‘ oil, heat, moisture, vibration, and movement. New Toronto, Ontario. 58185 
= Electrical Wholesalers stock Sealtite. Buy it in long, random *A Division of American Metal Climax, Inc. 


CUTAWAY SECTION of 
Type U.A. Sealtite shows 


tough polyvinyl jacket over insist on 

flexible metal core. Copper - 

conductor wound spirally the conduit marked 

inside conduit gives posi- 

tive ground. FLEXIBLE, LIQUID-TIGHT CONDUIT 


LISTED UNDER LABEL SERVICE PROGRAM , ® 


* FLOTATION CELL motor connections with the raceway are protected from vibration and splash by 
F 
| 
‘COPPER BONDING CONDUCTOR ——— 


NEW FACILITIES 


December’s Top Projects: 


Fluor Corp. won out over several companies in its bid to erect 
the new helium extraction plant for U. S. Bureau of Mines at 
Keyes, Okla., natural gas field. Plant, to be completed by 
August 1959, will add 240,000 Mcf. annually to Bumine’s 
present 360,000 Mcf. helium output. 


Du Pont plans a 50-million-lb./yr. caprolactam plant for Beau- 
mont, Tex., area. Plant will reportedly employ new low-cost 
process based on cyclohexane and “technological improve- 

ments” stemming from Du Pont research. Startup is slated 

for third quarter of 1960. 


Dow has completed a 100% expansion of its polyethylene 
facilities at Freeport, Tex., and announces that it will finish 
another expansion “of major proportions” in July 1960. 


Bunker Hill Co. intends to build a $10-million phosphate fer- 
tilizer plant in the Northwest that will be producing by July 
1960. Plant will use by product sulfuric acid from firm’s lead 
and zinc reduction plants at Kellogg, Idaho. 


di-calcium phosphate produc- 


Monsanto recently completed a 
tion at Columbia, Tenn. En- 


25% expansion at its Seattle, 
Wash., plant for making vanil- larged facilities are expected 
lin from lignin—a byproduct to be in operation by April 1, 
of wood pulping. This is the 1959. 

third expansion of company’s 
vanillin production since 1955 
when Monsanto transferred 
vanillin operations to the 
Seattle plant. 


Kendall Co. has officially dedi- 
cated its new Polyken poly- 
ethylene plastic tape plant at 
Franklin, Ky. Principal prod- 
ucts manufactured are plastic 
protective tape coatings used 
for corrosion prevention on 
pipelines, and pressure-sensi- 
tive industrial tapes. 


Reichhold has engineering un- 
der way for a $4-5 million 
phenol plant at Tacoma, Wash. 
Plant’s 60-million-lb./yr. out- 
put will supplement firm’s ex- 
isting plant in Tuscaloosa, 
Ala., with 70-million-lb./yr. 

capacity. 


Fiber Industries, jointly owned 
by Celanese and _ Imperial 
Chemical Industries (Brit- 
ain), has selected a 215-acre 
tract near Shelby, N. C., for 


Stepan Chemical Co. is now pro- 
ducing p-tert-butylphenol at its new Teron polyester fiber 
its new Millsdale, Ill., plant. plant. Construction on first 
Major outlet for product will plant units will start around 
be in coatings field where it first of the year. Eventual ca- 
can be converted to a phenol- pacity will be 40 million Ib./ 
formaldehyde resin. yr. 


Carborundum has launched a 


Hooker Chemical announces it 
million-dollar expansion and 


is “substantially expanding” 


CuemicaL ENGINEERING--December 1, 1958 


.. also used for auxiliary equipment, "> = 
preparing surfaces for painting, area “Ge 
leaning, mobile equipment, etc. 


MOST POWERFUL CLEANING TOOL 


Sellers hydraulic jet cleaner 
saves time, money, manpower ! 
Gives one man jet action! 


Why tackle tough cleaning jobs the hard, 
slow, costly way—with many men, low- 
pressure equipment? Just let one man cut 
loose with a Sellers Hydraulic Jet! You get 
jet action results ...cleaner heavy-duty 
cleaning than with any other cleaning tool 
regardless of price, and in far less time, 


Why? Because a Sellers Jet Cleaner uses 
plant steam and water. Jets a hydraulic 
“sock” that knocks off corrosive scale, car- 
bon, chemicals and grimes—pronto. Here’s 
jet cleaning action that ricochets into tight 
inaccessible places without need to dis- 
mantle apparatus. Detergents, when re- 
quired, can be metered, too. More savings! 


Turn a Sellers jet on cleaning costs now. 
Write today for your copy of Bulletin 424B 
for complete details on a Sellers for ail 
industrial uses! 


SELLERS CORPORATION 


1600T Hamilton St., Phila. 30, Pa.—Since 1848 


] Please send me Bulletin 424B describing I 
Sellers complete line of Hydraulic Cleaning i 
Equipment. 

1 Please send me Bulletin 435 with full infor- I 
mation on the Sellers Jumbo Tank Cleaner 


5 SELLERS INJECTOR CORPORATION 
1600T Hamilton Street—Philo. 30, Pa. 
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AMERICAN: CONTROLLED | 
CAPACITY_PUMPS 


JOB ENGINEERED FOR LONG-TERM ACCURACY 
AND LOWEST MAINTENANCE COSTS 


New American controlled capacity pumps are precision 
built to meet the needs of Chemical Processing, Refining 
and Boiler Feed applications. Quality construction assures 
highest accuracy in feeding precisely metered fluids or 
slurries into low or high pressure systems in virtually all 
desired ratios, with flow, temperature, pressure, conduc- 
tivity, PH and other controlled process variables. Control 
may be manual or automatic—with electric, hydraulic or 
pneumatic systems. 

Newly designed models are available to handle a wide 
variety of “tough,” corrosive and viscous materials. 


Write today for full information on American's new controlled capacity 
pumps. They're sure to meet your fluid proportioning requirements. 
“Ask for Catalog 100” 


merican 


meter company 


High Pressure Pumps * Controlled Capacity Pumps * Chemical Feed Systems 
13500 Philmont Avenue, Philadelphia 16, Pennsylvania 


FIRMS . . 


modernization program at its 
Keasbey, N. J., Refractories 
Div. plant. Initial plans call 
for several new buildings, re- 
aligning production facilities 
and installing new equipment; 
among new facilities will be a 
novel 225-ft. tunnel kiln. 


Jones & Laughlin has started 

production at its new $17-mil- 
lion stainless steel sheet and 
strip plant seven miles east of 
Canton, Ohio, giving petrol- 
eum and chemical industries 
a new source of supply. Above, 
operator changes a work roll 
on a 52-in. Sandzimir rolling 
mill, 


Geotechnical Corp., maker of 
electromechanical instrumen- 
tation, has expanded into a 
new 40,000-sq.-ft. plant near 
Dallas, Tex. Move expands 
research and design facilities 
as well as production poten- 
tial. 


Fluor Corp. has landed a $500,- 
000 contract to alter and ex- 
pand the Eunice, La., natural 
gasoline extraction plant 
owned jointly by Runnels Gas 
Products and Texas Gas Ex- 
ploration. When completed in 
April 1959, plant will process 
an additional 69 million cu. 
ft./day natural gas. 


Food Machinery & Chemical 
Corp. is licensing its continu- 
ous carbon bisulfide process 
(based on natural gas) to Snia 
Viscosa which building 
Europe’s largest CS, plant 
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NORDBERG 
SRINDING~ 


BULLETIN 232 describes the complete line of Nord- 
berg Rod, Ball, Tube, Pebble and Compartment Grind- 
ing Mills built to meet specified conditions for wet or 
dry grinding in practically any process where friable 
material must be comminuted to fine sizes. 


NORDBERG MACHINERY 


to give you greater productivity at lower cost 


NFS. GOMEANY 
TORONTO LONDON ENGLAND + SOUTH 


BULLETIN 247 describes the various types of Symons 
Cone Crushers used in primary and secondary fine 
reduction crushing of ores and minerals. Leading pro- 
ducers have found these efficient crushers to be without 
equa! in producing large tonnages at low cost. 


| SYMONS 


BULLETIN 265 describes the design and application 
of one of the many types of Symons Vibrating Screens 
and Grizzlies designed and built to meet requirements 
for positive screening with large capacity of accurately 
sized products . . . from primary scalping to extremely 
fine sizing. 


ATLANTA «+ CLEVELAND «+ DALLAS + DULUTH 
HOUSTON « KANSAS CITY « MINNEAPOLIS » NEW 

ORLEANS NEW YORK « ST. LOUIS SAN 
FRANCISCO « TAMPA » WASHINGTON + TORONTO 
VANCOUVER « GENEVA + JOHANNESBURG 
LONDON «+ MEXICO, D.F, 


© 1958, Nordberg Mfg. Co. criss 


VIBRATING 
i ROD DECK SCREEN | 


(GRINDING 
MILL machinery for — 
BULLETIN 232 

CRUSHER 


BULLETIN 247 Company 


SCREEN 


BULLETIN 265 Address 


ENGINE 


BULLETIN 245 


eT: 


two-cycle 


Diesel and Duafuel Engines 


BULLETIN 245 describes some of the typical Nord- 
berg engines used for efficient, low cost power genera- 
tion. Built in sizes to over 11,000 hp, Nordberg engines 
are available in two and four-cycle, in-line and “V”’ 
types .. . for Diesel, Duafuel® and Spark-Ignition Gas 
operation, 


NORDBERG MFG. CO., Milwaukee 1, Wisconsin 
Send bulletins checked at left. | am particularly interested in 


ENGINES | 
; 
: 


SMOOTH 
INTERIOR 
SURFACES 


Special non-standard 
fittings furnished to 
order . . . One source 
for all your stainless 
fitting requirements. 


THE Quality 


FITTINGS 


tHe Quality wine 


iN FITTINGS 


TEEL FITTINGS 


L 


BORED FROM 
SOLID DROP 


FORGINGS FULL 


THICKNESS 
SOCKET 
WALLS 


PERMANENT 
IDENTIFICATION 
AND 
HEAT CODE 


Also available— 150 Ib. screwed fittings 
and all schedules of buttweld fittings. 


FIRMS... 


near Milan, Italy. Completion 
is expected in 1960, with 
major portion of output to go 
to rayon industry. Process is 
used in FMC’s South Charles- 
ton, W. Va., plant. 


James B. Clow & Sons opened a 
new $6.5-million plant at Ben- 
senville, Ill., for making cast 
iron pipe by centrifugal cast- 
ing. Plant is first of its type 
in the Chicago area. 


United Wallpaper has opened 
its third resin and chemical 
plant, this one in Chicago 
Heights, Ill. Main products 
will be varnishes and lacquers. 
Operator above makes adjust- 
ment on one of two 2,000-gal. 
stainless steel reactors. 


National Adhesives (Canada) 
Ltd. is building a vinyl emul- 
sion polymerization plant in 
Toronto that will provide 5 


CAMCO FITTINGS, INC., 301 State 
North Haven, Conn. 


(0 Cetelog Extra Heavy 657. 
Catalogs covering complete line. 
(CD Furnish address of area distributor. 


NAME 


zak i 


million lb./yr. emulsion capac- 
ity, expandable to 8 million Ib. 
Plant, to be on stream in early 
1959, will make polymers and 
copolymers for such products 
as paints and adhesives. 


COMPANY. 


ADDRESS. 


Commercial Solvents Corp. an- 


city. 


nounces opening of two bulk 
storage facilities for 2-nitro- 


propane at Newark, N. J., and 
Los Angeles, Calif. Move was 


required by increased demand 
for this solvent in making 
such resins as vinyls and 
epoxies. 


AM Cc: No. Haven, Conn. 


FITTINGS, INC. 


Pacific Glue Mfg. Co., Seattle, 
Wash., will build a second 
plant—serving the Portland- 


J. J. GATELEY CO, 
8283 Baldwin Street 
Oakland 21, California 


WEST COAST AGENT 
AND WAREHOUSE 
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Corrosive atmosphere of humid salt air makes great de- 
mands on such exposed items as insulation netting. South- hex netting as on this magnesium chloride shelf drier. 


ern chemical producer solves the problem by using Monel 


Insulation stays up with Monel netting 


Hexagon netting of Monel* nickel- alkalies and heat that cause other has now been in service for over 12 

copper alloy stays up in spite of materials to fail. years. Many plants show cuts of up 

corrosive vapors, moisture, acids, And just take a closer look at the to 50% in annual cost of maintaining 
photo . . . notice how the pliability insulation, by using Monel. 
of ductile Monel alloy helps it fit snug Next time you insulate, use Monel 
around insulation? It’s strong as hexagon netting — available from 
structural steel! This close-fitting Gilbert & Bennett, Georgetown, Conn. 
support prevents flaking and peel- They’ll be glad to fill in all details... 
off . . . keeps insulation in service SUPply you with samples and prices. 


* Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 


™ 
Here’s proof of performance: insula- 
tion put up with Monel alloy netting seo, Now Forks, ¥. 


INCO NICKEL ALLOYS 
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FIRMS... 


Vancouver area—to produce 
industrial adhesives for the 
paper industry. Plant cost: 
around $50,000. 


British Celanese’s Spondon, 
Derby, plant is being ex- 
panded by 40%; plant makes 


from those two raw materials 

PRECISION BUILT OF STAINLESS STEEL 
TO YOUR SPECIFIC REQUIREMENTS : neers. 


Monsanto is laying groundwork 
for a possible 75% future ex- 
pansion of its agricultural 
chemicals research with its 
new Agricultural Research 
Laboratory at firm’s main 

; headquarters in suburban St. 
Style Louis. Two-story structure 

Full Jecketed Two-thirds provides 25,000 sq. ft. for its 


Jacketed 
10 to 300 gal. 5 to 100 gal. research staff. 


Air Reduction Co. has added a 
two-story polymer laboratory 
to its Murray Hill, N. J., re- 
search center. Research in the 
$500,000 structure will be 
aimed at developing polymers 
for paints, adhesives, plastics, 
films and treating agents. 


Russia, according to Tass 
Agency reports, is building a 
large petroleum refining ccm- 
plex at Krasnoyarsk in Central 
Asia, and construction on two 

-line Seraper : : refineries at Irkutsk and 
Agitator Kettle—20 to 300 gal. Vacuum Pan f Transbaikal will soon get un- 
50 to 500 gal. a der way. Krasnoyarsk plant 

will supply internal needs 
while the Irkutsk plant will 
also produce refined products 
for Mongolia and China. 


MERGERS 7". 
ACQUISITIONS, 


A. O. Smith Corp. has pur- 
chased Erie Meter Systems, 
Inc., Erie, Pa., for an undis- 
closed amount of cash. Erie 
has been manufacturing 
pumps for petroleum products 
for 30 yr. 


DuBois Co., Cincinnati, Ohio, 
manufacturer and distributor 
of soap and detergents, is sell- 
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Style A 
5 to 500 gai. 
4 
4 
Two-thirds Jacketed 
1% “ 40 to 200 gal. 
Pulp Tank Storage Tank 
| 
417 PINE STREET, PHILIPSBURG, PA. 
r Designers and Manufacturers of 
Ti Quick Cooling Pan Corrosion-Resistant Processing Equipment 
sd 50 to 200 gal. for over 26 years. | 
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Where There’s R/M ENGINEERED HOSE 


fon Your 


There’s “More Use pes, Dollar” 


R/M makes long-lasting rubber hose for every appli- 
cation in the chemical industry. For general air and 
water service, Homoflex is light, strong, and flexible 
as arope... reduces cost through easy handling and 
long life. Special constructions are available for 
acids, chlorine, solvents, oil and contaminating 
chemicals. Condor Acid Hose, for example, can 
handle practically all inorganic acids and salts up 
to 150° F. 


Special burst-resisting types with flexible wire for 
high pressure air and steam provide longer, safer 
*A DuPont trademark. 


service. If you have corrosion, wear, or expansion 
problems with metal pipe installations, Condor Flex- 
ible Rubber Pipe outlasts iron or steel . . . is easier, 
more economical to install. R/M also makes Teflon*- 
lined rubber hose for complete resistance to most 
active corrosive and contaminating solutions. 


Ask your R/M representative to tell you about other 
rubber hose constructions for your specific opera- 
tions. He’ll show you how R/M engineered hose will 
do a better job, longer .. . give you “More Use per 
Dollar’’ on every job. 


BELTS » HOSE + ROLL COVERINGS + TANK LININGS + INDUSTRIAL RUBBER SPECIALTIES 
MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS-MANHATTAN, 


INC. 


Other R/M products: Abrasive and Diamond Wheels * Brake Blocks and Linings * Clutch Facings * Asbestos Textiles * Mechanical 
Packings * Engineered Plastics * Sintered Metal Products * Industrial Adhesives * Laundry Pads and Covers * Bowling Balls 
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FIRMS .. . 


ing a half interest in its busi- 
ness to Hall-Scott, Inc., Berke- 
ley, Calif. Acquisition is 
expected to be the basis for 
Hall-Scott’s planned expan- 
sion into the chemical in- 
dustry. 


J. F. Pritchard and Dover Mfg. 
Co., both cooling tower manu- 
facturers, have merged. Com- 
posite company, operating 
under the Pritchard of Cali- 
fornia name, offers a range of 
cooling towers with capacities 
ranging from a few gallons 
per minute to towers capable 
of servicing entire chemical 
plants. 


Purolator Products, manufac- 
turer of automotive filters, 
plans to expand into industrial 
filtration for nuclear power, 


: 
saves time 
aircraft and missiles, and vari- 
and money ee ous process industries. Com- 
pany has formed a special en- 


gineering group to develop 


th roughout industry t new filters and filtration prin- 


ciples. 


. 


Connecticut Instrument Corp. 
ARLING gate valves, employing the principle shown in the announces a new ultrasonic 
cutaway above, offer a prolonged bonus in positive closure, machining service for hard 

and brittle materials previ- 

freedom from trouble and long life. Such features as uniform wear ously considered not machina- 
distribution, elimination of disc-to-seat galling and compensated ble, such as glass, ceramics, 


seating just naturally mean less maintenance, less down time, quartz and carbide. Firm says 
that holes and cavities of 


! 

less expense through the years! nearly any shape can be pro- 
These trouble-free Darling gate valves are offered in sizes, duced with a high degree of 
types and metals for all kinds of normal or unusual services. 


Write for new Catalog No. 57. 


ENGINEERING SERVICE: Darling offers unusual facilities for the 
development and manufacture of special valves for out-of-the- 
ordinary requirements. This special service is 


available to you at all times, without obligation. ‘ Sd Wee 
DARLI NG Glidden Co.’s Southern Chem- 


NEW NAMES *2 


ical Div. has been renamed 


Organic Chemical Div. indi- 


DARLING VALVE & MANUFACTURING CO. | oe oy : cating that firm’s interest in 


Williamsport 3, Pa. new organic chemicals devel- 
Manufactured in Canada by opments. 


Sandilands Valve M turing Co., Ltd., Galt 19, Ont. ies 
Vee VALVES Union Carbide has changed the 
name of its Bakelite Co. to 
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Union Carbide Plastics Co. 
Company will continue to 
manufacture and market its 
regular line of Bakelite prod- 
ucts. 


NEW LOCATIONS 


Mason’ Products, manufac- 
turer of water cooling towers, 
has moved from West Con- 
cord, Mass., to a new plant at 
9 Cranes Court, Woburn, 
Mass. 


Union Carbide Chemicals an- 
nounces relocation of two of 
its district offices. New ad- 
dresses: Buffalo District Of- 
fice—4446 Main St., Buffalo 
26, N. Y.; Atlanta District 
Office—1371 Peachtree St. 
N. E., Atlanta 9, Ga. 


De Laval Separator Co. is mov- 
ing its Chicago headquarters 
to a new $1-million building 
at 5724 N. Pulaski Rd., Chi- 
cago, Il. 


Bailey Meter Co., Cleveland, 
’ Ohio, has relocated its New 
York sales offices to 150 E. 
43rd St., New York 17, N. Y. 


COMPANIES 


Delta Tank Mfg. Co. has estab- 
lished a new division—Field 
Erection Div.—to assemble 
and erect products of its Pres- 
sure Vessel Div. at customer 
refineries and petrochemical 
plants. 


Constock-Pritchard Liquefac- 
tion Corp., with headquarters 
in New York City, has been 
formed by J. F. Pritchard & 
Co., Continental Oil Co. and 
Union Stock Yard & Transit 
Co. Company will develop the 
design and construction of 
plants and facilities for all 
phases of gas liquefaction. 


AVONDALE 


designs and builds barges 
of every type 
and specification 


Avondale designed, constructed and 
delivered two barges 195’ x 35’ 
x 11’ for the transportation of 
chlorine in bulk in 90 days. Write 
for our illustrated brochure, Marine 
Construction, Vol. 2. 


AVONDALE 


MARINE WAYS, INC. 


VERSATILE BUILDER 
ON THE MISSISSIPPI 


P. O. BOX 1030 e PHONE UN6-4561 e NEW ORLEANS 8, U.S.A. 
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assures precisigf: 


metering 


wire FOR Copy of hemical 
Feeder Detailed ini ormation 
permits you to @tlect the 
Fight feeller jor any job. 


524 Babeouk Si-ve ufels $0; ork 


Sper talists nietering SS lubricaldrs since }998 


CALENDAR 


American Society of Mechanical En- 
23rd National Power Con- 
erence, Coliseum. 
Dec. 1-5 New York, N. Y. 


Asphalt Institute, annual member- 
p meeting, Shoreham Hotel. 
Dec. 2-4 Washington, D. C. 


American Ceramics Society, New 
York Section, dinner meeting, 
topic: Application of Ceramics in 
Rockets and Missiles, 43rd Street 
Bras Rail. 

Dec. 3 New York, N. Y. 


American Society of Mining, Metal- 
lurgical and Petroleum 
16th Ejectric Furnace Conference, 
Hotel. 


American Petroleum Institute, Oil 
Information Committee, Waldorf- 
Astoria Hotel. 

Dec. 3-5 New York, N. Y. 


American Society for Engineering 
Education, Middle Atlantic Sec- 
tion, fall meeting, City —— 
Dec. 6 New York, 


The Material Handling Institute, 
annual meeting, Roosevelt Hotel. 
Dec. 7-9 New York, N. Y. 


American Institute of Chemical En- 
eers, 5lst annual meeting, 

Plaza Hotel. 
Dec. 7-1 Cincinnati, Ohio 


American Nuclear Society, annual 
Sheraton-Cadillac Hotel. 
Dec. 8-10 Detroit, Mich. 


—-. of Chemical Industry, Chem- 
Engineering Group, Topic: 
Chemical Proc- 
esses, 14 Square. 
Dec. 9 London, S. W. 1., Eng. 


Chemical Specialties Manufacturers 
Assn., 45th annual meeting, Com- 
modore Hotel. 

Dec. 9-11 New York, N. Y. 


Spectroscopy Society of Pittsbrugh, 
mente meeting, Mellon Institute 

of Industrial Research. 
Dec. 17 Pittsburgh, Pa. 


American Assn. for the Advancement 
of Science, annual meeting, Hotel 
Statler. 

Dec. 29-30 Washington, D. C. 


American Institute of Chemical En- 
eae. North Jersey Section, 
Sasol Process, mn 
Jan. 6 Clifton, N. J. 


Spectroscopy Society of Pittsbrugh, 
monthly meeting, Mellon Institute 
of Industrial Research. 

Jan. 21 Pittsburgh, Pa. 


t Maintenance & Engineering 
Public Auditorium. 
Jan. 26-29 Cleveland, Ohio 


First International S ium on 
Nuclear Fuel Elemen jointly 
sponsored by Columbia University 
lvania- Corning Nuclear 

University. 
New York, N. Y. 
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A—No. 225P...........350 WSP 550F, 1000 WOG 
B—No. 260P...........300 WSP 550F, 600 WOG 
C—No. 245P...........200 WSP 550F, 400 WOG 
D—No. 237P...........150 WSP 500F, 300 WOG 
E — ‘500 Brineli” Stainless Steel Plug Type Seat and Disc 


Walworth offers four lines of Bronze Globe Valves 
with stainless steel, plug-type seats and discs. Ad- 
vantages of these valves include: 


* Stainless Steel Plug-Type Seats and Discs, heat-treated 
to a hardness of 500 Brinell reduces wire-drawing 
to a minimum. Seats and Discs are machined and 
fitted simultaneously, assuring perfect mating. 


® Deep Stuffing Boxes with Glands are fitted with rein- 
forced, molded packing. Valves can be repacked under 
pressure when fully opened. 


For Longer Bronze Valve Life... 


“500 BRINELL” PLUG-TYPE 
STAINLESS STEEL 
SEATS AND DISCS 


150 Ib. 200 Ib. 300 Ib. 350 Ib. 


© Oversize Stems, made of high tensile strength silicon- 
bronze, assure long life. 


® Rugged Body Hexes, are flat on top; do not inter- 
fere with wrench gripping body-to-bonnet union ring 
connection. 


© Bodies, made of Composition M bronze (ASTM 
B61), have ample wall thickness to provide high 
safety factor. 


* Patented Handwheels are air-cooled and designed 
with a “finger-fit grip.” Makes turning easy even 
when wearing greasy gloves. 


® Identification Plates secured by lock-washer under 
stem nut, show Figure Number of valves and make 
re-ordering sure and easy. 


FOR COMPLETE INFORMATION, SEE YOUR WALWORTH DISTRIBUTOR OR WRITE FOR ILLUSTRATED CIRCULAR 


WALWORTH 


750 Third Avenue, New York 17, New York 


SUBSIDIARIES: Avior sree. propucts co. CONOFLOW CORPORATION M&H VALVE & FITTINGS CO. 
SOUTHWEST FABRICATING & WELDING CO., INC. @ WALWORTH COMPANY OF CANADA, LTD. 
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leading FORGED STEEL UNIONS 
point by point next time you buy 


Next time you buy forged steel unions, 
remember to make this important compari- 
son check! Be sure that you get the unions 
that have ai/ 16 of these quality points, to 
assure pressure-tightness, ease of installing, 
interchangeability, and re-useability. Be sure 


that you get Clayton Mark Petro*— made by 


the originators of steel unions! 


Write—today—for your copy of “How to 
Tell 2 Good Union.” It describes the im- | 
portance of the 16 points . . . tells how they - 


add up to better service and complete satis- 
faction. Order Clayton Mark unions from 
your distributor; 3000 and 6000-lb. screwed 
and socket weld types, %” to 3” pipe sizes. 


NEW EQUIPMENT... 


(Continued from p. 82) 


Respirator 


Protects wearer against ex- 
cessive heat. 


Used with appropriate heat- 
reflective clothing, the new 
Thermalair provides workers 
with respiratory protection at 


temperatures up to 300 F. Typi- 
cal applications include use for 
routine oven and kiln operations 
as well as emergency entrances 
into furnaces and boilers. 
Thermalair substitutes res- 
pirable air for overheated air. 
The cartridge contains a metal 
screen that absorbs heat as the 
wearer inhales. Absorption is 
great enough to cool incoming 
air to about body temperature. 
Then, as the wearer exhales, 
stored hot air is forced out.— 
American Optical Co., Safety 
Products Div., Southbridge, 
Mass. 148A 


QUALITY POINT 


Made to AAR standard design 


Hardness differential between seats 


Cold-rolied female seat 


45° cone-to-ball seat 


Finned-Tube Heaters 


For installation in floating- 
roof tanks. 


Octagon wrench flats on ends 
Manufactured in standard 


modular sizes, the new FR-11 
series of finned-tube heaters in 
no way restricts operation of 
floating-roof tanks. Maximum 
installed height is 15 in. from 
& the tank bottom; supporting 
legs maintain a 2-in. clearance 
® above the tank floor. This 
- clearance, combined with con- 

vection effects, prevents heater 
burial in bottom sediment; it 
also facilitates tank cleaning. 
Fabricated of mild steel, 


Octagon wrench flats on nut 


Rounded nut and end wrench fiats 


Turbulence-free fit across seats 


Machined surfaces finished to 
“#40 turn” or finer 


All sharp corners relieved 


CLAYTON MARK & COQ. 
1900 DEMPSTER STREET - EVANSTON, ILLINOIS 
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standard FR-11 heaters have a 
pressure rating of 600 psi. at 
600 F. If desired, the units can 
also be furnished with chrome 
alloy or nickel construction. An 
expansion elbow in each tube 
stops thermal stress at the 
welds. — Brown Fintube Co., 
Elyria, Ohio. 148B 


Evaporator 


Rotor agitates down-flow- 
ing liquid film. 


Roto-Vak, a new tool for the 
process industries, concentrates 
a wide range of viscous, foamy 
or heat-sensitive materials to 
densities claimed to be hereto- 
fore impossible in conventional 
tubular evaporators. Because 
contact time between product 
and heating surface is  ex- 
tremely short, the machine can 
use temperatures formerly re- 
garded as critical for heat- 
sensitive materials. 

In operation, a spinning rotor 
agitates a thin film of process 
liquid flowing down a vertical 
vaporization tube. Resulting 
film turbulence promotes supe- 
rior heat transfer rates, which 
can be easily regulated to suit 
the quality requirements for the 
product. 

Observation glasses, vacuum 
controls and a sampler connec- 
tion permit closely supervised 
operation. Manholes provide 
easy access to bearings, glands 
and seals. — Buflovak Equip- 
ment Div., Blaw-Knox Co., Buf- 
falo, N. Y. 149A 
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New No. 1003-81 
TEMPERATURE 
REGULATOR ‘ 


(Supersedes 
Type No. 999-T) 


a “premium” 


FULTON SYLPHON 
REGULATOR 


at a pinch-penny price 


The finest general purpose temperature regulator in the industry. For 
the first time, you can get premium quality “extras” at no added cost. 
This new self-powered regulator is trouble-free, powerful and sen- 
sitive. Installation is easy and inexpensive. Large Sylphon® Bellows 
provides perfect stroke action for valves up to 4’. Handles pressures 


up to 250 psi. Designed for extra-long life. 


new extras at no extra cost: 


1. New Tefion Chevron valve stem packing—no sticking, no leaking, 
no lubrication . . . ever! 


2. New Monel Valve Stem—super-finished to prevent sticking! 

3. New "Quick-Detach” stem fitting—valve removable without dis- 
turbing adjustments! 

4. New Design incorporates "MA" valve—for “dead-end” service! 

5. New overrun bly—prevents regulator damage from over- 
heating! 


WRITE FOR BULLETIN D-XC 


Robertshaw Fulton 


FULTON SYLPHON DIVISION ° Knoxville 1, Tenn. 
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NEW EQUIPMENT... . 


Impact Mill 


Centrifugally reduces par- 
ticle size. 


Particularly suited for pilot 
plants, a new Entoleter cen- 
trifugal mill operates at any 
pre-determined impact velocity 
up to 25,000 ft./min. In addition 
to its use for particle-size re- 
duction, the mill is applicable to 
4 fine blending of any free-flow- 
Compactly designed, the unit 
is adaptable to either batch or 


G-B Supplied the answer continuous flow systems at 


with these large Vallez ee 


pactors come in a variety of cor- 


Rotating Leaf Pp r essur e Filters rosion- and abrasion-resistant 


alloys.—Entoleter Div., Safety 
Industries, Inc.. New Haven, 
These large Vallez Rotating Leaf Pressure Conn, 150A 
Filters were designed especially for the new 
Phillips Chemical Company polyethylene 
plant at Adams Terminal, Texas. 

These filters are supplied with a special 
steam jacket to keep the contents hot and are 
designed to operate at 160 psig. Special em- 
phasis was given throughout the designing and 
fabrication of these filters to handle a hot 
inflammable liquid under high pressure safely. 
This is typical of G-B engineering know-how. 

G-B Engineers are at your service to discuss 
your processing problems without cost or 
obligation. 


Density Instrument 


Suspended plummet senses 
liquid density. 


GOSLIN- BIRMINGHAM Model LDI-8 density instru- 


MANUFACTURING CO. INC. ment system is offered as a re- 
liable unit for automatic, con- 


density. Useful during mixing, 


PROCESS EQUIPMENT transit, storage or throughout 
CONTRACT MANUFACTURING complete reaction sequences, the 
including HEAVY CASTINGS system offers sensitivity and re- 
i me peatability to better than 0.0001 
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g./ec. Accuracy is normally 
about +3% of indicated span. 
A Kel-F coating protects -all 
metallic parts contacting liquids 
under study. 

Component parts of the sys- 
tem include a probe, an elec- 
tronic power unit and an indi- 
cator or recorder. In operation, 
a spheroid plummet within the 
probe is suspended in the liquid 
at an exact position under the 
pole of an electromagnet. A 
millivolt signal, proportional 
to the electrical energy required 
to suspend the plummet, and a 
zero-suppression voltage act as 
combined input to the recorder. 
—General Communication Co., 
Boston, Mass. 150B 


Bulk Container 


Facilitates handling of 
free-flowing materials. 


Cylindri-Pak, a newly de- 
veloped wirebound pallet box, 
appears to be one answer to 
industry’s need for strong, light- 
weight, economical bulk con- 
tainers. According to the manu- 
facturer, field experience has 
proven the new package to be 
ideal for efficient mechanical 
handling, storing and shipping 
of free-flowing granular ma- 
terials. 

Moisture-proof and reusable, 
Cylindri-Pak is constructed of 
thin wooden slats bound with 
galvanized steel wires. This as- 
sembly mounts on a plywood 
base equipped with hardwood 
skids. Standard outside diam- 
eters are 36 and 42 in.; inside 
heights range from 30 to 72 in. 
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DAY IMPERIAL 


DAY MOGUL 


double arm mixers give 
thorough dispersion 
dependable operation 
fast production 


DAY IMPERIAL mixers meet every requirement for heavy duty kneading 
and mixing, and are the result of sound engineering, superior design and superior 
construction. Counter rotating agitators with 3 to 2 ratio insure thorough mixing 
and shearing action. Air seal stuffing boxes protect your product from contamina- 
tion, and guard the heavy duty bearings from damage by abrasive mixtures. 
Everything about a DAY mixer is heavy, rigid and built for long service. In 35, 
50, 100, 150 gal. working capacities—plain or jacketed tanks, tilting or non-tilting. 
DAY MOGUL mixers are the “big boys” in our line. Their effortless mixing 
of extra heavy materials, like rocket fuel, flushed colors, pastes, putties, furnace 
cements, etc., means speedy, economical production. They have all the design 
features of the Imperial and are available in 24, 5, 100, 150, 200, 300, 600 gal. 
working capacities. 

The popularity of DAY mixers is proven by the high favor they enjoy in 
hundreds of plants in many industries. They are attractively priced and require 
a minimum of operation and maintenance expense. Make DAY your one source 
for all your process equipment requirements. New illustrated Bulletins on com- 
plete line of mixing, blending, milling, sifting equipment FREE on request. 


— 
| 
-veland Automatic Machine Cor 
4926 BEECH STREET, CINCINNATI, 12, OHIO 


NOW... “SPECS” AT YOUR FINGERTIPS 


Here’ $ a surer, easier way to specify spray nozzles 


How can you be sure you’re specifying the right spray 


nozzle for your particular application? 


Spraco’s research department has taken the guesswork 
out of this problem by preparing complete and accurate 
performance data for each of the hundreds of spray nozzles 


in the Spraco line. Each nozzle “profile” 


is complete with 


, data on material, dimensions, flow rate, pressure, angle of 


SPRAY ENGINEERING COMPANY 
115 Cambridge Street, Burlington, Mass. 


spray .. . everything you need to enable you to choose, at a glance, the nozzle 
that will deliver maximum performance and efficiency in your particular 


No matter what your spray nozzle problem, Spraco makes this information 
available to you absolutely free. Why not write and ask about it — today? 
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NEW EQUIPMENT... 


Maximum capacity is 4,000 lb.—_ 
General Box Co., Des Plaines, 
Ill. 151A 


Gas Analyzer 


Operates on thermal con- 
ductivity principle. 


Continuous’ and selective 
measurement of the concentra- 
tion of one gas in a multicom- 
ponent mixture is the claimed 
function of the MSA Gas 
Thermatron. By utilizing ther- 
mal conductivity as a means of 
measurement, the instrument 
enables accurate gas analysis 
without causing chemical or 
physical change of the feed gas 
mixture. 

There are four hot-filament 
cells in the Thermatron—two 
for conductivity and two for 
convective measurements. The 
convection cells compensate for 
convective heat losses from the 
hot filaments. A Wheatstone 
bridge ties all four cells’ fila- 
ments together to give desired 
output. 

Accurate to within 2% of full 
scale, the instrument calibrates 
for any gas over either narrow 
(0-1%) or wide (0-100%) 
ranges of concentration. Speed 
of response is 60 sec.—Mine 
Safety Appliances Co., Pitts- 
burgh, Pa. 152A 


BRIEFS 


Data-processing systems, each 
consisting of a G-15 digital 
computer, a punched-card 
data processer, conventional 
card readers and punches, 
and a tabulator, are available 
for lease at $2,500/mo. Manu- 
facturer claims that perform- 
ance and versatility compare 
with medium-price systems.— 


| 
} 
application. 
~ &% 


Bendix Computer Div., Bendix 
Aviation Corp., Los Angeies, 
Calif. 152B 


Automatic weighing and filling 
machine has 1:3 and 1:4 ratio 
ranges, and operates at speeds 

“ to 20 weighings/min. De- 
signed for free-, semifree- or 
nonfree-flowing materials. 
Richardson Scale Co., Clifton, 
N. J. 153A 


Specialty valve for instrumen- 
tation service has a ?-in NPT 
inlet, 2-in. outlet and a 2-in. 
bleed-off connectien. The unit 
is useful as a stop valve be- 
tween pressure source and 
indicators, recorders or trans- 
mitters. Ratings are 600 psi. 
at 910 F., and 2,000 psi. at 
100 F.—Manning, Maxwell & 
Moore, Stratford, Conn. 153B 


Vibratory feeders, designed for 
high-capacity operation where 
installation space is limited, 
come with capacities from 25 
to 1,000 tons/hr. Two electro- 
magnetic drives power each 
unit.—Syntron Co., Homer 
City, Pa. 153C 


Control valve for abrasive and 
corrosive slurries is available 
in 13, 2-, 3- and 4-in. sizes. 
Plant air controls laminar 
flow through the Venturi ori- 
fice—The Clarkson Co., San 
Francisco, Calif. 153D 


Packaged load centers for step- 
ping-down primary voltages 
contain the transformer and 
its primary protective and 
secondary distribution de- 
vices. The new substations 
accept input voltages from 
2.4 to 13.8 kv.; outputs vary 
from 208/120 through 600 v. 
—I-T-E Circuit Breaker Co., 
Philadelphia, Pa. 153E 


Flareless tube fitting that makes 
? a butt joint eliminates need 
for springing tubing when 
making connections. Known 
as Hi-Seal, the fitting can be 
constructed of either brass, 
steel or stainless steel._—Im- 
perial Brass Mfg. Co., Chi- 
cago, Ill. 153F 


Flow meters of the sanitary ro- 
tary-piston variety offer great 
ease of disassembly for clean- 
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EASTERN 
PORTABLE 
MIXERS 


especially 
designed for 
small batch 
processes 


offer: 
precise mixing 
results with 
long term 
cost savings 


Eastern Portable Mixers are especially designed for dependable, low cost 
service in small batch processes. Where fixed mounted installations are not 
required, Eastern’s Portables offer greater versatility, ease of handling, and 
long term cost savings. 


Speeds of 420, 1125, and 1725 R.P.M. rated from 1/20 to 3 H.P. are standard, 
with variable speed and air-driven models also available. Motors in all 
standard types can be supplied in semi-enclosed, totally-enclosed, or explosion- 
proof construction. Shafts and single or dual propellers are available in a 
choice of alloys for all service requirements. New 
optional ball-swivel clamp as illustrated, permits 
easy adjustment of mixer position in tank. 


For a personalized analysis of your mixing problems, 
send details to Eastern engineers. A recommended 
solution will be furnished promptly and without 
obligation. For a helpful guide to mixing funda- 
mentals, write for “Handbook of Fluid Mixing.” 


Eastern’s improved line is included in 
the revised Portable Bulletin No. 530-B. 


_ MIXER DIVISION 


INDUSTRIES, INC, 
nt Street 
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SHIPPERS OF NEW EQUIPMENT .. . 


ing. Capacity of the stainless 
steel Siemens units ranges 
from 8 to 87 gpm. Four types 
of totalizing registers avail- 


able.—T. E. A., Inc., Flush- 


know Continental puts ing, N. 1536 


. qui d th h - 
extra service intO __ diss: severely clozsed tubes 

up to 1 in. diameter. Air- 

eri i 0 

—The Airetool Mfg. Co., 
Springfield, Ohio. 154A 


Viscometer installs in pipelines 
or sidestreams to measure 
viscosity under actual pres- 
sure and temperature condi- 
tions of the system. Instru- 
ment output transmitter sends 
signals suitable for recorders 
or controllers. — Norcross 
Corp., Newton, Mass. 154B 


Equipment Cost Indexes... 


Sept. 
1958 


Avg. of all be 230.9 


Process Industries 
Cement mfg 223.3 
Chemical 232.3 
217.0 
219.3 
222.8 
223.8 
i 227.5 


Related Industries 
Elec. power equip. . . 236.0 
Mining, milling ‘ 233.7 
Refrigeration 260.3 
Steam power 218.1 


Extra service from Continental Compiled quarterly by Marshall and Ste- 
ustries. em. Eng., Nov. PP. 
of chemicals. Besides highest quality 125—6 for method of obtaining index num- 
containers, Continental gives these bers; Feb. 24, 1958, pp. 143-4 for annual 
shippers the benefits of famous averages since 1913. 
Continental service ... faster delivery, 
engineering and research assistance in 
solving their packaging problems, and the 
special protection of Perma-Lined containers For More Information . . . 
for hard-to-hold chemical products. Solve your about ony Wom in. this 
chemical shipping problems with Continental's te 
steel container service. Call today. : 
code number on the 


Reader Service 


CONTINENTAL (C CAN COMPANY 
postcard (p. 177) 


Eastern Division: Central Division: : Pacific Division: 
100 E. 42nd St., New York 17. 135 So. La Salle St., Chicago 3 Russ Building, San Francisco 4 
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STEEL PLATE 
CONE ROOF STAINLESS STEEL 
| STAINLESS CLAD 
PLATES 
T-1 STEEL AND 


OTHER STEEL 
ALLOYS 


NICKEL-CLAD 
ALUMINUM 


te 


4 


LIQUIDS, GASSES 
VAPORS 

AND 

STORAGE OF 
PLATE os 4 DRY MATERIALS 


4 
4 


FIRE PROTECTION 
AND WATER SUPPLY 


| 


IRON WORKS | Seles 


_ offices 


WARREN, BRISTOL 

and PITTSBURGH, PA. 
PROVO, UTAH + CASPER. WYO. 
BIRMINGHAM, ALA. 
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TWILL DUTCH DOUBLE 


-accuracy 


351 VERONA AVENUE * NEWARK 4, NEW JERSEY © 


Re ewark 


Newark Metallic Filter Cloth 
does stop solids — the wedge- 
shaped openings allow only the 
filtrate to pass through. And, 
Newark Cloth is reversible, both 
sides being identical. Newark 
Metallic Filter Cloth is woven 
firmly and uniformly without 
loose wires, guaranteeing good 
filtration all over. 


Newark Metallic Filter Cloth is 
available in a variety of weaves 
in all malleable metals, and is 
adaptable to practically all 
types of filters. When writing, 
please give us details on your 
process. 


Send for our NEW Catalog E. 


ire Gloth 


COMPANY 


s 
FOR 
om STRANDED TWILL : 
4 
PLAIN DUTCH 
; ~% | 
we. 


Pitt-Consol META PARA 
CRESOL has 2.7 parts of 
meta to every one of para 
. .. more meta cresol (over 
70%) than most mp cresols 
on the market today! Of- 
fered in 2° and 3° grades of 
high purity and closely con- 
trolled uniformity, this phe- 
nolic product is unique . . . 
shows great promise for new 
phenolic resin applications. 


Pitt-Consol META PARA 
CRESOL is part of a full 
line of high quality phenols, 
cresols and cresylic acids 
produced by our continuous 
extraction process. Whether 
you seek high meta content 
in mp cresols or high quality 
in any cresylic acid, look to 
Pitt-Consol first. 


Consult our insert 


in Chemical Materials Catalog 
or write for your file copy. 


PITT-CONSOL 
CHEMICAL COMPANY 


PITT-CONSOL 


191 DOREMUS AVE., NEWARK 5, N.J. 


To Strengthen Curricula 


RECENT ADVANCES IN THE 
ENGINEERING SCIENCES. 
McGraw-Hill Book Co., 
New York. 256 pages. 
$4.75. 


Reviewed by Seymour C. 

Hyman, Assistant Dean, 

School of Technology, The 

on College, New York, 


This book is the report of 
proceedings of a conference on 
science and technology for 
deans of engineering. The con- 
ference was held in September, 
1957, at Purdue University, 
Lafayette, Ind. 

Although directed to deans 
and administrators, this book 
should be required reading for 
every member of an engineer- 
ing faculty. Even those of us 
who are able to keep abreast of 
the advances in our own fields 
need to be informed of the 
startling developments on other 
fronts. 

Engineering curricula are not 
made by deans and administra- 
tors alone; every teacher has the 
obligation of updating his course 
content. For both general and 
specific suggestions on next 
semester’s curricula and course 
content, read this up-to-date 
volume, 

An outline of the present 
status of knowledge and the im- 
pact on engineering education is 
discussed for: Automation and 
Automatic Control; Operations 
Research and Systems Engineer- 
ing; Administrative Problems in 
Engineering; Thermodynamics; 
Mass, Momentum and Heat 
Transfer; Nuclear Engineering; 
Solid State Physics and En- 
gineering Materials; Computer 
Development and Application. 

There should be a way to give 
copies of this book to every mem- 
ber of an engineering faculty. It 
adds specific substance to the 
recommendations of the Ameri- 
ean Society for Engineering 
Education for strengthening 
curricula in the engineering 
sciences. 


A SUBSIDIARY OF CONSOLIDATION COAL COMPANY 
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BRIEFLY NOTED 


AMERICAN STANDARD SPECIFICA- 
TIONS FOR METAL DRUMS AND 
Pats. American Standards 
Assn., Dept. PR 22, 70 E. 45 St., 
New York 17, N. Y. Complete 

set of standards for $1. Ten 

specifications give data for 5, 

16, 30, and 55-gal. metal drums 

and pails. 


FREE RADICALS (COLLECTED PAPERS 
OF FRANCIS OWEN RIcE (1). 278 
pp. Catholic University of Amer- 
ica Press, 620 Michigan Avenue, 
N. E., Washington 17, D. C. $5. 

Contains author’s contributions 

(1931 to 1958) in the field of free 

radicals, 


SURFACTANTS LISTED. 78 pp. By 
John W. McCutcheon. John W. 
McCutcheon, Inc., 475 Fifth Ave., 
New York 17, N. Y. $2.50. Gives 
general summary of detergent 
field and alphabetical listing of 
more than 2,000 U. S. trade- 
named products, together with 
manufacturer, class and for- 
mula, 


SovieT ABSTRACTS — Section 1: 
Chemical Technology. Office of 
Technical Services, Dept. of Com- 
merce, Washington 25, D. C. $1. 
Translation of Soviet Chemical 
Abstracts Journal. 


MORE NEW BOOKS 


PHOSPHORUS AND ITS COMPOUNDS; 
Vol. 1: Chemistry. By John Van 
Wazer. Interscience. $27.50. 


Bic MOLECULES. Sir Harry Melville. 
Macmillan. $3.95. 


Process DYNAMICS—Dynamic Be- 
havior of the Production Process. 
By Donald P. Campbell. Wiley. 
$10.50. 


PETROLEUM—Prehistoric to Petro- 
chemicals. By G. A. Purdy. Mc- 
Graw-Hill. $15. 


CHEMISTRY. 
Inter- 


ELECTROANALYTICAL 
By James J. Lingane. 
science Publishers. $14.50. 


GMELINS HANDBOOK OF INORGANIC 
CHEMISTRY: GERMANIUM (Sup- 


plement), $80.88; HAFNIUM 
(Supplement), $5.28; OXYGEN, 
Part 3, $67.82; ZIRCONIUM, 


$63.84. Verlag Chemie GmbH. 
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Producing high temperatures at low pressure 


Union Packaged Vaporizer plays 
key role in aluminum reduction 


Harvey Aluminum, world’s largest inde- 
pendent producer of wrought aluminum 
mill products, selected this Union Pack- 
aged Vaporizer to deliver high temper- 
atures and low pressure for its aluminum 
reduction process. 

Featuring compact 3-drum design, 
extremely large heating surface, and 
completely automatic controls the 
Union Vaporizer is installed in Harvey's 
smelting plant which produces alumi- 
num pig, ingot and billet. It serves four 
continuous mixers turning out carbon 
electrode paste for the reduction cells. 
Summing up the reasons for its choice, 
Harvey Aluminum says: “Investigation 
of similar Union installations indicated 
the equipment to be well designed and 
built. Production people were well 
pleased.” 

Throughout industry, Union Vapor- 


izers handle a wide variety of process 
requirements, providing a broad range 
of accurately controlled temperatures 
at low pressure. Both packaged and 
field erected units can be outfitted for 
heating with oil, gas, waste heat or 
special fuel in outdoor and indoor in- 
stallations. 

Union also produces a complete line 
of Process Heating Equipment for use 
with Dowtherm “A” and “E”, Para- 
Cymene, Anisole, Aroclor #1248 and 
Heat Transfer Oil, either convection, 
or forced circulation. 


UNION BULLETIN DV 


will give you 
the whole story. 
Write for 

your copy. 


IRON WORKS 


Erie, Pennsylvania 
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Bubbles in boiling liquid were “frozen” with stop motion by photographer Bernard Hoffman. 


Controlling Temperature 
in Fluid Engineering 


Heat is generally only one part of your problem. Pressure, 
abrasion or corrosion factors usually must be taken into 
account, too, So if your past experience offers no precedent, 
you can look to 8S. Morgan Smith’s specialized engineering 
leadership for assistance. 


A number of materials are available to meet extreme work- 
ing conditions. Here the broad SMS background combines 
with specialized valve engineering to help you. Perhaps 
R-S Butterfly Valves can be applied to control volume and 
flow at high temperatures. Or, if heat and corrosion make 
extremely accurate timing and fast, drop-tight closure a 
tough problem, an SMS Rotovalve could be the answer. 
Whatever your special processing needs, you can get help 
in protecting your equipment investment. 


There is a full SMS line — standard R-S Butterfly Valves 
ready for fast assembly and shipment from stock, Roto- 
valves and Ball Valves. A call to our nearest representative 
will bring information. Or, write S. Morgan Smith, York, 
Pa., for data on standard valves or special] applications. 


HYDRODYNAMIC 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Con: Acid Plant Novelty 
Sir: 

In your October 6 Chemen- 
tator (p. 45), we are astonished 
that you should consider the dia- 
gram as representing a “new 
look in small sulfuric acid 
plants.” 

That design is very old, not 
only in plants of Monsanto de- 
sign but also in the plants of 
others. Many similar variations 
in the means of interstage cool- 
ing in a converter and in the en- 
tire plant are also in use. 

There is nothing inherent in 
that or similar designs which 
leads to lower plant costs. If a 
complete 100-ton sulfur-burning 
plant can be built today for 
$350,000, it is certain from our 
experience that maintenance and 
acid costs will be higher and 
plant life shorter. It is still true 
that one gets about what he pays 
for. 

C. M. DEAN 
Monsanto Chemical Co. 
St. Louis, Mo. 


Sir: 

In your October 6 Chemen- 
tator you state: “As much as 
20% reduction in cost of moder- 
ate-size contact-process sulfuric 
acid plants is claimed by D. M. 
Weatherly Co... .” This proc- 
ess involves preheating the dry 
air to the furnace with the heat 
from the first contact mass in 
the converter. 

This is not new, but has been 


Rotovaives Ball Valves R-S Butterfly Valves Free-Discharge 


Valves * Liquid Heaters « Pumps ¢ Hydraulic Turbines & Accessories used by the Titlestad Corp. since 
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1947. Titlestad has built plants 
using this exact process method 
in sizes from 25 to 600 tons/day. 
The use of quench air between 
the second and third contact 
stages also is not new, but has 
been used by Titlestad in practi- 
cally all plants built since 1947, 
TIM J. BROWDER 
Titlestad Corp. 
New York, N. Y. 


P Although we couldn’t jind this 
process flowsheet in the usual 
reference works on chemical tech- 
nology, the above evidence certainly 
discredits any claim for novelty. 

However, Weatherly’s claim of 
20% lower cost is more difficult 
either to support or disprove, We’re 
sure that Messrs. Dean and 
Browder don’t mean to imply that 
sulfuric acid technology has ad- 
vanced beyond the point of any 
further. engineering improvements. 
As pointed out clearly in our story, 
the heat-transfer system accounted 
for only a part of the claimed sav- 
ings. The rest came from other 
changes in drying and absorption, 
together with a simpler plant lay- 
out. 

And Mr. Dean’s truism about 
getting what you pay for overlooks 
the fact that you sometimes get— 
and pay for—chrome trim that you 
really don’t want.—ED. 


Solar Energy Storage 
Sir: 

In your May 5 issue you car- 
ried a short item about chemical 
storage of solar energy in acri- 
dine dyestuffs. You said that 
BASF in Germany was trying 
this. 

Desiring further information 
on this development, I wrote to 
BASF. I am enclosing a copy of 
their reply. From this it would 
appear that the item in your 
magazine was in error. 

ROBERT ALLDREDGE 
Alldredge & McCabe 
Denver, Colo. 


McGraw-Hill Bureau in 
Bonn checked the original item 
with BASF before it was sent to 
us; at the time BASF was more 
noncommittal than negative. 
Upon receiving Mr. Alidredge’s 
letter we again checked with BASF 
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Dow Corning SILICONE DEFOAMER 


Is foam giving you the old “one-two? One—slowing up your 
processing . . . two—running up your costs? Fight back hard. 
Knock out foam fast, with Dow Corning silicone defoamers . . . 
most efficient foam killers known! 


3,125,000 lb cellulose slurry 
62,500 lb hypo fix and film developer 


6,250 lb acetic acid-wood alcohol 


1 oz 
kills foam in: 


distillation mix 


FREE SAMPLE! Moke your own test. Return coupon below for generous trial sample of o 
Dow Corning SILICONE DEFOAMER. No obligation, of course. 


SQ Se ee Se 


§ name 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


foamun in 


§ company 


ZONE 


PRODUCTION 
"PRO& CON | 
‘ 4 “ 4 } : 
© 
4 
| 
kill foam with a 65 
first in 
silicones 
2612 
159 


9-tray Sargent Dryer for 
reclaimed rubber. 
Equipped with explosion- 
proof latch so that door 
in back simply opens 
should pressure build up 
within the dryer. 
Installation in large 
plant. 


Pilot Plant Sargent Tray Dryer 
3 trays, even circulation of air 
over and through all trays. Air 
flow may be adjusted to product, 
needs easily and quickly. 
Installation in food plant. 


There’s a Tray Dryer by Sargent to do the job. From one tray to dozens; 
from small table or lab models to huge, multi-stacked, multi-tray jobs; from 
s-l-0-w drying cycles for sensitive or unstable materials to high-speed 
drying where “flash” methods are indicated. 

All are of Sargent’s famous dependably sturdy and trouble-free design and 
construction; completely automatic operation with simple changeover to 
manual for small test or research runs; fully instrumented; Guaranteed per- 
formance and complete product control; product protection with uniform 
quality results every charge. All are performance-proven with a wide variety 
of products — from abrasives to waste sludge. 


A Sargent Dryer will do the job for your product — better, easier, at less 
cost. Want details? Just ask your nearest representative or write or phone us. 


C.6 


PHILADELPHIA 19 — F. E. Wasson, 519 Murdock Road 
CINCINNATI 15 — A. L. Merrifield, 730 Brooks Avenue 
CHICAGO 44 — John Low & Co., 5850 West Lake St. 
DETROIT 27 — Clifford Armstrong Co., 16187 Grand River Ave. 
HOUSTON 17, TEX. — The Alpha Engineering Co., Box 12371 
CHARLOTTE, N.C. — W. S. Anderson, Carolina Specialty Co. 
ATLANTA, GA. — J. R, Angel, Mortgage Guarantee Building 
TORONTO 3, CAN. — Hugh Williams & Co., 27 Wellington St. Eas? 
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PRO & CON... 


and obtained a statement which in- 
cludes the following: 

“From the possibility of using 
acridine dyestuffs for energy stor- 
age and the fact that acridine dye- 
stuffs are produced by BASF, one 
should not conclude the BASF is 
active in this special field.”—Eb. 


Lost: Growth Opportunities 
Sir: 

As the wife of a chemical en- 
gineer, I find your articles and 
letters about professional oppor- 
tunities most interesting. Right 
now I am wondering about 
my husband’s opportunities 22 
months hence, when he can once 
more engage in the profession 
for which he was trained. 

Our problem is, unfortunately, 
quite common. Upon receiving 
his B.S.Ch.E. degree, my hus- 
band chose to work with the 
atomic energy department of a 
well-known firm. His profes- 
sional life was interrupted after 
just six weeks, when he was 
called into active duty in the Air 
Force by virtue of the commis- 
sion he had acquired in ROTC. 

Since the start of his active 
duty 14 months ago, my husband 
has done absolutely nothing to 
which he could apply his special 
and intensive knowledge of en- 
gineering and chemistry. On the 
contrary, the military positions 
he has occupied have been such 
that an intelligent clerk could 
fill them. With 22 months more 
of such professional and intel- 
lectual inactivity facing him be- 
fore he can hope to put his edu- 
cation to use, we wonder just 
how good a chemical engineer he 
will be. 

There are, at our present base, 
dozens of other men with sim- 
ilarly specialized knowledge— 
many of them chemical engi- 
neers—whose story is much the 
same. This waste is depriving 
the military of the technical 
manpower it apparently needs, 
as well as depriving the engi- 
neers the opportunities for pro- 
fessional growth and experience 
they also must have. 

Must the young engineers of 
this country deny themselves to 
this extent when they volun- 
tarily accept military responsi- 
bility ? 


NAME WITHHELD 


Layton, Utah 
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TIMELY 
HELPFUL 
FREE... 


Timely, helpful, free. That's 
the kind of data, information 


and technical know-how that 
CE’s Reader Service section 


can bring you. 


Help yourself in this super- 
market of ideas. All you need 
is a pencil and a postcard 


(p. 177). 


Here’s what's available: 
More information on any ad- 
vertised product or service; 
Latest technical literature (p. 
162); Additional details on 
new chemicals and equipment 
described in this issue (pp. 
76-82). 


As you read this issue— 
pencil in hand—circle numbers 
on your Reader Service card. 
Your selections will be mailed 
to you promptly by the manu- 
facturers. It’s a mighty handy 
way to keep up-to-date with 
what's new in processes and 
products. 


Chemical 
Engineering 
Reader 


Service 


STARTS 
ON 
PAGE 162 
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NEW DESIGN... 


OF IMPERVITE IMPERVIOUS GRAPHITE 


CROSS BORE 


APPROACHES 


PERFECT 
HEAT 

EXCHANGER 


The new “compression 
head” design, illustrated in 
the breakaway, provides even 
greater resistance to internal as 
well as external physical abuse, and 
consequently results in more mainte- 
nance-free operation over a longer period 
of time. 


The CROSS-BORE exchanger is a new design 
which reflects all of the advantages of impervious 
graphite, particularly its property of possessing one 
of the highest rates of thermal conductivity of any 
commercially available material of construction. In 
addition, the CROSS-BORE is unaffected by all cor- 
rosives except a few highly oxidizing agents, features 
strong, shock resistant construction, possesses 20% 
higher overall heat transfer coefficient than tube 
and shell design, provides for fast, positive cleaning 
of shell side as well as tube side holes, is immune 
to thermal shock, accommodates working pressures 
to 200 psi at temp. to 340°F., (specials to 400°F.) 
and is available in 14 standard capacities to 470 sq. 
ft. of transfer surface. 


New bulletin available on request. 


3212 
Completely 
FALLS G) INDUSTRIES INC. 
CROSS-BORE 
31915 AURORA ROAD SOLON, OHIO exchanger 


Phone: CHurchill 8-4343 + Teletype Solon 0-720 


* ; 
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You're Paying for W-S 


SURE YOU GET 


W-S Forged Steel Fittings fit the pattern of 
top quality products. The best costs no mor@ii these 
long run. In terms of trouble and i inconvenjénee, 
second-best will always be expensive. These z 
are the reasons why you are money ahea¢ to insist 
on C-1025 W-S Fittings, 


¢ Low carbon C-1025 steel insures op ims | 


© Special bar quality steel for densit i rength, and 
consistent composition. Install ’em em. 


Steel physicals excel ASTM specs for ‘forged: 


steel fittings. 


Heat coded to insure identifieation 


@ Made in our own Forge Shop. 


Full control of quality to produce} 
sine 


For information about 1025 steel 
commercial forging requirements write ta Forge and 
Fittings Division, H. K. Porter C 
Box 95, Roselle, New Jersey, 


FORGE AND FITTINGS DIVISION 


W-S Fittings Works, Roselle, N.J, * Cleveland Forge Works, Cleveland 4; Ohio 
Stainless Stee! Works, Duncannon, Pa. 
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Chemicals 


Adhesive...... 8 p. brochure discusses 
company’s new 910 adhesive, 4 
cyanoacrylate said to form remark- 
ably rapid and strong bonds be- 
tween wide variety of materials. 
162A Eastman Chemical Products 


Alloy technical data card, 


tensile & rupture properties 
162B. Babcock & Wilcox Co. 


anhydrous. 
162C Pennsalt Chemicals Corp. 


Caustic Soda...... rofusely illus- 
trated udes basic in- 
formation on the various commer- 
cial forms of — soda. Details 
handling procedure: 

162D Stauffer Chemical Co. 


Chemicals...... Expanded & completely 
revised catal describes 
the composition, properties & uses 
of Antara products. Divided into 


separate sections. 
67 *Antara Chemicals 


Chemicals...... 3 p. tabular brochure 
contains data on such products as 
phosphorus, phosphoric acid, sodi- 
um phosphates, organic phosphates 
and sodium chlorate. 
162E Electric Reduction Sales 


Chemicals...... A 16-page booklet lists 
the many chemicals available, such 
as; vinyl stabilizers, fluorides, gy 
cerine, — optical crys 


fungicides, etc 
88 *The Harshaw Chemical Co. 


Chemicals, Aromatic...... Newest issue 
of company’s semi-annual price list, 
36 p., is dated October 1958. De- 
scriptions and market information 
cover aldehydes, gums, oleoresins. 
162F Dodge & Olcott, Inc. 


* From advertisement, this issue 


: 
m 
‘RK, 
properties of B&W Croloy 16-13-3, 
Ammonia......40 p. bulletin tells of 
; | purchasing, handling, storage, and 
FORGING AFTER TRIMMING 
H.K.Po 
Bie RTER WOMPANY, INC. 
162 


Chrome Complex 9 p. booklet de- 


scribes uses for Quilon chrome com- 
mer in paper products, textiles, 
eather, felt, glass fiber. Section 
solutions. 


Du Pont Co. 


Dicyclopentadiene Useful in the 
production of metallic derivatives. 
Complete information on specifica- 
tions & characteristics on this & 
other high quality petrochemicals. 
59 *Enjay Company, Inc. 


Flashing, Plastic 4p. brochure de- 
scribes advantages, physical data 
and specifications of Saraloy 400, 
a new elastic flashing based on a 
copolymer of vinylidene chloride. 
163B Dow Chemical Co. 


Foam Liquid binds large volumes 
or air & water into a fast, a 
sive fire extinguishing agent. - 
trated booklet on fire-fighting prod- 
ucts is offered. 

18-19 *Rockwood Sprinkler Co. 


Furfuryl Alcohol or liquid resins 
made from it, cure rapidly without 
external heat to give infusible, in- 
soluble polymers with high tensile 
strength. Information. 

73 *Quaker Oats Co., Chemical Div. 


Generator, Gas for production of 
oxygen-free gas. Units in capaci- 
ties of 100 cfh to 10,000 cfh. Com- 
plete catalog material & data is 
available. 

*Engelhard Industries, Inc. 


Laminate, Epoxy...... 2 p. bulletin de- 
scribes Grade EP-22, a paper-base, 
epoxy resin laminate designed for 
printed circuit and other electronic 


applications. 
163C Synthane Corp. 


Metallic Nitrates 
- nickelous, cupric, lead, manganous, 
aluminum & other metallic nitrates 
are now available. Technical bul- 
letins are offered. 
55 *Allied Chem., Gen. Chem. Div. 


Meta Para Cresol part of a 
full line of high quality vhenols, 
cresols & cresylic acids produced by 
continuous extration process. Data 


available. 
156 *Pitt-Consol Chemical Co. 


* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free— just for the 
asking. 

It’s easy—simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 
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wow - Steam Atomizing 


Packag 


@ Fully Automatic @ Low Fire Start @ Electric-gas Ignition 
@ Modulating Fire Control @ Damper Sequence Control @ 
Forced Draft Combustion Air @ Electronic Combustion 
Safety Supervision @ Mechanical Atomizing — Steam assisted 
internal mixing oil burner @ Ring or Cylindrical type Gas 
Burner for gas fuel @ Fire tested before shipment. 


NOW .. .. with the new Series 20 Packaged Firing Unit you can have all the 
advantages of the outstanding Dual Stage burner in a completely packaged unit 
equipped with the latest in electronic safety controls to give automatic start. 
automatic modulation, automatic shutdown. : 

Serits 20 Packaged Firing Units are factory fire tested, ready for immediate 
and low cost installation in your furnace room. They need only oil, gas, steam, 
draft and eléctrical connections—everything else needed for fully automatic 
burner operation is there. 

Capacities of standard units range from 200 to 830 boiler horsepower. (7,200 
to 30,000 pounds of steam per hour). Larger units are available on order to 
meet your special needs. 

Units may be used with any standard boiler or furnace under natural or in- 
duced draft, or with pressurized boilers—in which case the unit provides sufficient 
forced draft to overcome draft loss through boiler. Where a high chimney or 
induced draft fan is used, an automatic damper motor is furnished to provide 
a constant furnace draft during operations; and a reduced or zero draft during 
shutdowns. 

_Preventative Maintenance consists chiefly of keeping the burner gun clean, 
with periodic inspection and cleaning of strainers and safety devices. This mini- 
mum maintenance will give your engineer or fireman extra time to attend to 
blow-down, soot-blowing, or to check operations and efficiency of plant and 
auxiliary equipment. 

For complete details, specifications, illustrations, and dimensions write today 
for Bulletin No. 28. 

When used in conjunction with a National Airoil Fuel Oil Pumping and Heat- 
ing Unit (Bulletin No. 40) a most reliable combination results. ae 


ational Afroil 


BURNER COMPANY, INC. 
Main Office & Factory: 1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 


SOUTHWESTERN DIVISION 2512 SOUTH BOULEVARD, HOUSTON 6, TEXAS 
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AUTOMATIC... ECONOMICAL... CLEAN... SAFE 
9 
a 


from ideas 
to instruments 


The sum total of the skills involved 
in the conception, design, develop- 
ment and manufacture of complete 
optical systems frequently cuts 
across many fields. Kollmorgen com- 
bines technical skill and complete 
facilities for highly precise work in 
optics, mechanics and electronics. 
These combined skills can help you 
solve your viewing, testing and in- 
spection problems. For literature, 
write to Department 64D. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


LITERATURE .. . 


Full color folder 

chloride 

models with which you can con- 

struct all organic forms which can 
exist. Kit contains 100 atoms. 

164A Will Corp. 


Perchloroethylene . “Perclene 
Perchlorethylene, 
Cleaning Solvent” describes a new 
way to evaluate safety of solvents 
used in cold cleaning metal parts. 
164B Du Pont Co. 


2 p. bulletin covers 
butyl oleate, a low temperature 
plasticizer for natural and synthetic 

rubbers. Gives chemical composi- 
tome specifications, uses. 
164C Harwick Standard Chemical 


Pocket-size 12- *¢ reference 
booklet contains decimal equivalent 
chart and handy ruler for measur- 
ee sheet, rod & tubes. 


Commercial Plastics & Supply Co. 


Plastics Large family of laminated 
plastics, known as Insurok, is de- 

in 12 p. as. Includes 

tables of properties for various 


fabrication methods. 
Richardson Co. 


Problems with handlin 
salt cake are treated in 8 p. fac 
file, “Properties, Storage and Con- 
veying of Salt Cake.” Five tables, 
eight drawings. 
164F Fuller Co. 


Construction Materials 


HOW TO HEAT 
TANKS_ THE 
MODERN WAY 


Chemical Engineers who 
have investigated are 


specifying the 
DEAN. 
THERMO 


. 

Above ig shown a typical installation—a Dean 
Thermo-Panel Coil suspended in a tank. It requires 
about one-half as much space as the old-fashioned 
pipe coil. Weighs much less, hence is more easily and 
quic installed and removed. Usually costs con- 

less. Is more efficient and economical. In 

fact the Dean is superior in EVERY way. 


GET COMPLETE DATA. 
Write for literature which tells everything about 
this remarkable Dean product, including costs. And, 
if you have heat transfer problems tell us about 


Backed by 20 Years of Panel Coil Manufacturing. 
DEAN THERMO-PANEL COIL DIVISION * 
612 


DEAN PRODUCTS, INC. Ave. 
BROOKLYN 38, N. Y. Tel. Sterligg 9-5400 


casters for Ii lightweight, heavy-duty 
trucks are described a new 
brochure. Useful y a wide variety 
of process industries. 

164G M. Neushul Co., Inc. 


gs Tefion Bearings for 
where a_ chemically 
, non-corrosive, non-contami- 
nating & non-adhering material is 
a must. Details in Bul. CP-558. 
R181 *Chemical & Power Prod., Inc. 


a combination of high resistant 
resins for highest chemical resist- 
ance. 


R192 
*Wisconsin Protective Coating Co. 


Coatings, Surface Solvents assure 
complete formulating flexibility. 
Resins produce finishes that resist 
abrasion. Write for information on 


— products. 
ver *Shell Chemical Corp. 


Fastenings Custom-made 
nuts, bolts, studs and screws for in- 
dustrial use are illustrated and de- 
scribed in a new 12-page brochure. 
Serd for your copy. 

1648. Victor Products Corp. 


ion Pipe A specialized ac- 
tivity at ‘Vulcans now All 
work supervised Roe ter metal- 
smiths on manifolds, jacketed or 


lined piping. 
8-9 *Vulcan-Cincinnati 


Hard Surfacing...... Equipment con- 
sists of a tungsten carbide spray 
pos plus a special application 

Resulting surface resists heat, 
galling, abrasion, corrosion. 
641 Kennametal Inc. 


* From advertisement, this issue 


EATON~DIKEMAN... 
THEIR EXPERTS ARE 
ALWAYS READY TO HELP 


FIRST LETS TRY THIS E-D 
CREPED PAPER NUMBER 640 


LIKE A DOCTOR 


Lf THATS EXACTLY RIGHT... MUCH 
DEPENDS ON INDIVIDUAL 
APPLICATIONS... AND WE HAVE 
OVER 40 GRADES IN STOCK 


GREAT! AND THEY 
ALL COME PUNCHED 
AND FITTED TO 
OUR PRESSES 


BUT HOW ABOUT “DOWN TIME” 


TO REDRESS THE PRESS 


more information, FREE samples of E-D Filter Papers, 


THE EATON-DIKEMAN CO. 


Filtertown 
“First with filter paper exclusively’ 


Mt. Holly Springs, Pa. i 
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ED.FUPAPER 
I'M NOT HAPPY ABOUT OUR FILTERING 
POOR CLARITY SUPPOSE | CALL 
= 
ag 
— YOU WORK } 
4 
Alu: 
Coatings......Plasite corrosion-resist- 4 ‘ 
ant coatings are formulated with |B pe 
; 
3 
164 


LITERATURE . . . 


Insulation...... 2 p. leaflet describes 
fiber glass reinforced polreset in- 
sulating stock cut into angles or 
channels for uses as structural in- 
sulating members. 

165A Glastic Corp. 


Thermobestos is made 
from hydrous calcium silicate . 
molded to size for proper fit. Its 
adaptable for fabrication of fittings 
& bends. Booklet IN-169A 
*Johns-Manville 


Permobond S5471 is the 
right lining for all chemical proces- 
sors who use highly corrosive chem- 
icals. Also containers of corrosive 


acids 
133 *U. S. Rubber 


Products...... Catalog describes 
materials in sheet, rod, tube and 
film form that can be supplied to 
— from large warehouse 


165B Cadillac Plastic 


Platinum Cladding...... of sheet, tub- 
ing & wire incorporates the im- 
portant corrosion-resistant qualities 
of the noble metals in equipment. 
Catalog gives details. 

Tic *Engelhard Industries, Inc. 


Rolling Scaffold Towers...... Bulletin 
66 explains various applications of 
scaffold used as rolling towers, as 
well as work staging for mainte- 
nance work. 
165C 


Beaver-Advance Corp. 


Spinnerettes ...... ecious metal & 
stainless steel with rigidly con- 
trolled hardness & grain character- 
istics. Available in Gancderd & spe- 
cial design. Brochure offered. 

Vib *Engelhard Industries, Inc. 


Stainless Steel, Cast...... New folder 
lists 29 heat and corrosion resistant 
alloys for the manufacture of cus- 
tom castings. ACI, AISI, SAE, 
ASTM designations. 

165D Alloy Corp. 


Steel Bars...... An x 17-in. wall 
chart lists all AIST grades of cold 
finished steel bars. Charts list 241 
grades of steel. Machinability 


ratings given. 
165E La Salle Steel Co. 
Tefion Rod Stock...... Brochure gives 
Sizes available, new engineering 
data, tips on machining, and typical 
of Teflon rod stock. Diameters 


uses 
from 1/32 to 2 in 
165F Chemplast, Inc. 


ELECTRICAL & MECHANICAL 


Bus Design...... Complete information 
about low voltage bus design & 
fabrication service contained in 
Bul. 1220C. For electrochemical & 
processes. 

*I-T-E Circuit Breaker Co. 


Drive, Motor...... Ampli-Speed is a 
simple, compact magnetic slip cou- 
pling that gives adjustable speed 
literature avail- 


able. 
86 MBlestric Machinery Mfg. Co. 
Electrical Equipment...... Catalog 3400 


contains detailed descriptions & 
on explosion-proof 
—— equipment for hazardous 


33-38 38 *Crouse-Hinds 


* From advertisement, this issue 
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Precision 
BARBER Instrumentation Aids 
«Petroleum industry 


Product Research 


Here’s a completely instrumented unit that plays an important 
part in major oil company research aimed at developing new 
products and improving existing ones. Known as a “Sarnia 
Fractionator,” it is a development of H. S. Martin Company, 
Evanston, Illinois. 


Upper recorder, with a 12 mv range, records and controls 
vacuum from atmospheric to .01 mm pressure while the lower 
recorder is a multipoint unit that reads and records various 
zone temperatures in the fractionating equipment. The two 
controllers at the upper left of panel control temperature of 
charge and product stream of the equipment. 


Ranges, control forms, and accuracies of all instrumentation 
in this installation are ideally matched to equipment needs to 
provide outstanding performance at realistic cost. The same 
qualities of process instrumentation experience and clear- 
headed practicality can be applied to your next job — just get 
in touch with your nearby Wheelco field engineer for details. 


BARBER-COLMAN COMPANY 
Dept.L, 1585 Rock Street, Rockford, Illinois, U.S.A. 


BARBER-COLMAN of CANADA, Ltd., Dept. K, Toronto 


SC“ 
id 
a 
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missile watcher 


At the Cape Canaveral missile 
launching site, detailed observation 
from a safe distance is imperative 
at the critical moment of firing. A 
Kollmorgen missile periscope makes 
this possible. By effectively com- 
bining optical and mechanical skills, 
Kollmorgen produces complete re- 
mote viewing, testing and inspection 
instruments for industry and de- 
fense. For literature, write Dept. 44D. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


MORE” ENGINEERS 
SUBSCRIBE: 

Chemical Engineering 
THANeTOeANY -OTHER 


PUBLICATION’: 


LITERATURE . . 


Fluid Drives and Couplings A 24- 
p. bulletin gives information on 10 


stock couplings and 8 drives for 
fractional to 1,000-hp. service. Se- 


lection tables. 
166A Dodge Mfg. Corp. 


umping }: iquids, gas & 
slurries, — out corcos: on or con- 
tamination. Variety of sizes & ac- 
available. Write for cata- 


BLi68 *Sigmamotor, Inc. 


Motor-Starter Bulletin 709 gives 
details on across-the-line solenoid 
starters. Made in nine —_ with 
maximum ratings up to 450 hp, 
= volts; 900 hp, 440-550 volts. 


*Allen-Bradley Co. 


Rectifier Equipment Balanc 
Reactors force even distribution o 
the load among all rectifying he 
ments, regardless of individual cell 
characteristics. Guide. 

BLI81 *Sel-Rex Corporation 


Rectifier Systems Semiconductor 
power rectifier systems offer power 
conversion for the electrochemical 
industry. Complete information in 
Bulletins GEA-6684 & 6375A. 

16-17 *General Electric Company 


New 12-page bulletin 
describes operation, construction 
features and applications of manu- 
facturer’s Pumpless Mercury Arc 


Rectifiers. 
166B General Electric Co. 


Handling & Packaging 


Barges designed and built for 
every type and every specification. 
Illustrated brochure, Marine Con- 
struction, Vol. 2 is available on re- 


45 *Avondale Marine Ways, Inc. 


Bulk Handling System 
mechanical, automatic system, is 
based on metal bins plus filling & 
discharging equipment. Catalog 


contains details. 
96 : *Tote System, Inc. 


veyor for distribution & con- 
teat flow of materials to screens, 
crushers, mills, etc. Gentle convey- 
ing features dynamic balancing. 
Information available. 
83 *Carrier Conveyor —— 


Elevator, Vertical Screw 
Rotor-Lift elevates & conveys bulk 
chemicals. Handles capacities up 
to 6,000 cu. ft. per hr. Engineering 
catalog is available. 

R168 *Southwestern Supply & Mach. 


eeders are suspended from the 
feed bin which eliminates costly 
feeder support structure, provides 
accessibility to equip. & requires 
low head room. Bul. 33-E-11. 
190 *Hardinge Co. 


Packaging, Aeroso 22 p. booklet, 
“The Stalfort Story,” illustrates and 
describes operations of large private 
label packagers of aerosol products. 
Send for your copy 
166C John C. Stalfort & Sons 


Weighing System The new Bul. 582 
describes in detail the Way-Pac line 
of low-capacity, low-price packaged 
systems for tank weighing & figur- 


ing costs. 
31 *A. H. Emery Co. 


* From advertisement, this issue 


“TWO-STAGE" 
VACUUM PUMP 


The Beach-Russ Combination “‘Two- 
Stage’ Vacuum Pump gives tops in 
service at the low micron range. 

@ Faster Pump-Down 

@ Faster Recovery 

@ Lower Blank-Off Pressure 

@ Conditioned Oil Supply 

@ For Dry or Wet Systems 


BEACH-RUSS COMPANY 


420 Lexington Ave., New York 17, N.Y. 
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Combinetion 
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Write today for 
“ 
Chemical Engineeri NEW ‘Two-Stage 
= Bulletin 95 
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LITERATURE... . 


Heating & Cooling 


Improved Thermopruf 
chain provides up to 1/3 more heat 
transfer surface for kilns, wash 
mills, etc.; reduces operating costs; 

ovides extra metal. 
67A Allis-Chalmers 


Dryers, Vacuum Shelf...... enable the 
cate drying of heat or air-sensitive 
materials which must remain dor- 
mant d processing. Other type 
oo ava le. Write. 

*Stokes Corp. 


Duplex Tubes...... handle corrosion 
problems or unusual ssure-tem- 
perature conditions condensers 
& heat exchangers. Write for de- 
information. 


*American Brass Co. 


Furnace Equipment...... for thermal 
processing of all types of chemicals 
& minerals ranging from labora- 
tory size 10 lb. batch units to 10,000 
ton per day plants. Bul 233. 
29 *Nichols Engineering & Research 


Generators, Hot-Water...... Newly 
vised specification sheets, with - 
emphasis on engineering, describe 
the manufacturer’s line or hot 


water generators. 
167B Cyclotherm 


, Steam p 
drum water-walled steam generator 
for oil-gas-coal comes complete, 
ready go function as an Oil-gas 
unit. Conversion possible to stoker. 
167C Erie City Iron Works 


Generator, Steam...... Produces 100- 
psi. steam with a water to steam 
conversion efficiency in excess of 
95%. The 10-kw. unit operates from 
a 208-220-v. supply. 
167D Tejax Sales Co. 


Heat Exchanger...... Informative 
booklet on heat exchanger design, 
when heat transfer specifications 
call for aluminum ... or aluminum 
bronze, nickel, copper, etc. 

13. *Downington Iron Works, Inc. 


Heat Exchanger...... Sectional Aero 
heat gives close tempera- 
by. control. Capacity range is 

7,000,000 to 18,000,000 Btu./hr. De- 
tails in Bul. 132. 
T191 *Niagara Blower Co. 


Heat Exchanger, Plate...... Illustrated 
booklet No. S.A1067 gives details 
& specific examples of better pro- 
pens & profitable heat re- 


6-7. Laval Separator Company 


Heat-Exchangers...... The Cross-Bore 
is immune to thermal shock, ac- 
commodates working pressures to 
200 psi at temp. to 340 F., & avail- 
able in 14 standard capacities. 

*Falls Industries Inc. 


Heat Transfer Equipment...... and 
other process equipment to suit 
your needs. Details available on 
crystallizers, con- 
densers, evaporators, e 
195 *Chicago Bridge & Iron Co. 


Packaged Firing Units...... Capacities 

of standard ‘nits range from 200 to 

boiler horsepower. Details, 

ag & di- 
mensions in B 

1 National Kiroil Burner Co. 


* From advertisement, this issue 
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... engineered and built 
to meet your requirements 


An unusual example of Elliott’s engineering experience in 
designing and building steam jet ejectors and auxiliary equip- 
ment for producing vacuum is seen above. This photo shows 
the three first-stage ejectors of an Elliott triple element two- 
stage unit which serves 2 residuum stripper in a California 
oil refinery. 

The vapor load from this vacuum flash unit adds up to 
approximately 57,000 lb per hr of steam, condensable hydro- 
carbon vapor and noncondensable gas. To handle this load 
efficiently and economically requires maintaining approxi- 
mately 2 in. Hg absolute pressure continuously. Two Elliott 
11,000-sq ft surface condensers are used, arranged in parallel, 
and the Elliott triple, two-stage ejector which serves these 
condensers is discharged to an intercondenser and an after- 
condenser combined in a common shell. 


wide range of single-stage and multistage types 

of Elliott steam jet ejectors is available for maintaining low 
absolute pressures in refineries, chemical plants and other 
processing industries. For complete data or engineering assist- 
ance, call the Elliott ejector specialist at your nearby Elliott 
District Office, or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company Fe 
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performance and reliability 
| 
4 


eyeway 
to a hot cell 


A number of reactors— including the 
newest commercial one at Shipping- 
port—use KOC periscopes for un- 
derwater inspection of fuel elements. 
These devices are dramatic demon- 
strations of Kollmorgen’s ability 
to solve remote viewing problems 
through a skillful combination of 
optical and mechanical knowledge. 
For literature, write to Dept. 34D. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


PUMP 


WITHOUT 
CORROSION 
r 


0 
CONTAMINATION 


Liquids 
Gases 


Slurries 


apacities 
Prices range from...................0+ $60.00 to 
depending on size 
$550.00 
Write for Catalog. 


SIGMAMOTOR, INC. 


17 North Main St. © Middleport. N.Y. 
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LITERATURE .. . 


Steam Generators...... Package type & 
custom built units are available in 
a wide range of t , capacities & 

pressures to 

Bulletins 24A-BC. 

06 *Henry Vogt Machine Co. 


Submerged Combustion ...... Booklet 
describes in brief the applications 
for submerged combustion equip- 
ment. Units for evapora- 


tion and/or — 
168A Ozark-Mahoning Co. 
Thermo-Panels...... take the place of 


pipe coils. Weighs less & takes less 
space. Facts and complete tech- 
nical data on all types is available. 
Send for data now. 

BL164 *Dean Products, Inc. 


Vaporizers...... both packaged & field 
erected, can be outfitted for heat 
with oil, gas, waste heat or —e 
fuel in outdoor & indoor ins - 
tions. Bul. “DV”. 
157 *Union Iron Works 


Instruments & Controls 


Analyzer, Particle Size...... a general 
purpose device for measuring size 
distribution of small a espe- 
cially subsieve particles between 
0.1 & 40 microns. Bulletin. 

25 *Mine Safety Appliances Co. 


Annunciator...... Four-page folder dis- 
cusses a new recording annunciator 
that prints a tape record of times 
of off-normal and off-on opera- 


tions. 
168B Panellit, Inc. 


Control Centers...... feature increased 
safety, flexibility and installation 
and space economy. Bulletin 
offered outlines complete details of 
Control Centers. 
43 *Square D Company 


Control Valve...... The OPW-Jordan 
temperature control valve now in- 
corporates Teflon-impregnated as- 
bestos stem packing. Inert, the 
= will not shrink, swell. 
68C Jordan Industrial Sales 


Controlier...... Bulletin A 130, offers 
complete data on Series 500 pneu- 
matic controllers. Several hundred 
standard models meet every process 


requirement. 
84 *The Bristol Company 


Differential Producers ..... . Bulletin 
100-P6 includes simplified formulas 
and tables for calculations of head 
loss and throat size for Dall tubes, 


venturi's, etc. 
168D Builders-Providence, Inc. 
Electronic Recorder...... Accepts 


and dc., high and low impedance, 
isolated and non-isolated inputs. 
Range of 10-100 mv. with sensitivity 


of 0.1%. 
168E The Hays Corp. 


Equipment, pH...... features printed 
circuitry, plug-in assemblies & rug- 
edized industrial electrodes. Da’ 
le P-2-14 offers instrument 
specifications. 
27 *Beckman Instruments, Inc. 


Flowmeter...... High-pressure armored 
Flowrator Meter has a maximum 
pare rating of 2,500 # ASA and 

suitable for elevated temperature 
168F 


Fischer & Porter Co. 


ELEVATES AND CONVEYS 
BULK CHEMICALS 


MORE SAFELY 


LIFT—the 
processing indus- 
tries’ ORIGINAL 
and FINEST verti- 
cal screw elevator 
-—is engineered 
and constructed 
to world-famous 
standards of 
precision. 


Whatever 
YOUR process 
demands of screw 
elevators, ROTOR 
LIFT supplies the 
most dependable and 
space-saving answer. 
WRITE FOR 
ENGINEERING 
CATALOG 
or personal 
consultation. 


* From advertisement, this issue 
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SOUTHWESTERN 
SUPPLY and MACHINE WORKS 
OKLAHOMA CITY, OKLAHOMA 


MORE DEPENDABLY 
MORE ECONOMICALLY 
++. Capacities up to ik 
6,000 cu. ft. 
per hr. * 
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LITERATURE... 


In the complete 
line there is a model to meet your 
specific needs . . . heated by steam 
or electrically . . . heavy or viscous 
liquids. Catalog offered. 

R174 *Jerguson Gage & Valve Co. 


Indicator-Recorder bigh-speed 
electronic indicator-recorder fea- 
tures continuous standardizing, fast 
balancing speed, elimination of 
overshoot. Pub. 296A. 
169A George Kent Ltd. 


Indicators, Level 
catalog for all three Bin-Dicators 
includes photos, cutaway and sche- 
matic drawings. Also specifications 
and applications. 
169B The Bin-Dicator Co. 


Information Systems Field meas- 
urements of process variables, local 
or remote, are received and dis- 
payee in digital form by the 
Metrotype information system. 
169C Bailey Meter Co. 


Instruments Combined _ technical 
skill and complete facilities for 
highly precise work in optics, me- 
chanics and electronics. Details 
contained in literature. 

TL164 *Kollmorgen Optical Corp. 


Instruments, Nuclear Complete 
line of nuclear instruments for re- 
search and industrial control in- 
clude proportional counters, scalers, 
monitors, etc. 
169D Hamner Electronics Co. 


Microtome Design of new instru- 
ment described in 4 p. bulletin 
guarantees freedom from backlash 
needed for production of ultrathin 
serial sections. 
169E William J. Hacker & Co. 


Pipeline Sampling Precise, auto- 
matic methods of sampling directly 
from pipelines are described in new 
8-page bulletin. Photos and sche- 
matic drawings. 
169F Proportioneers, Inc. 


Sell Filtration 


NOT THE FILTER 


At Shriver’s we recommend the filter that’s right for the specific process- 
ing conditions. This is done without prejudice or bias. 

Of course, we design and manufacture an extensive line of pressure filters, 
suitable for a large majority of applications, but if our careful study of 
your filtration problem shows you need a vacuum filter or a pressure filter 
we do not manufacture, we tell you so frankly. Our aim: your satisfaction. 

It’s that simple, and has been paying off in customer goodwill for many 
years. We hope to continue meriting industry’s confidence. 

Literature on Shriver filtration equipment shown here will be gladly 
sent on request. 


Pressure Reducer Instead of spring 
mechanicisms, regulator uses gas 
pressure for hand operation or 
solenoids for remote control. Inlet: 
to 4,500 psi. maximum. 
169G Marotta Valve Corp. 


New meter, featuring 
snap-in tube construction, remov- 
able end fittings, and a corrosion- 
resistant body is described in Spec 


Sheet 10A3135 
169 Fischer & Porter Co. 


New No. 1003-Bl tem- 
perature regulator handles pres- 
sures up to 250 psi. Features new 
Teflon Chevron valve stem packing 
é& new overrun assembly. Bulletin. 

*Rohertshaw-Fulton Controls Co. 


12 p. Bulletin 
describes two new 


full details on design, operation, 
performance. 
1691 Farrand Optical Co. 


Spectrophotometer 4 p._ bulletin 
describes KBr Model 137 Infracord 
spectrophotometer, new  double- 
beam instruments designed for 
spectral region from 12.5 to 25. 
1695 Perkin-Elmer Corp. 


System, Weight-Rate accurately 
controls flow rate of any liquid that 
will pass through a 4 Controls 
flow rate by weight of liquid rather 


than by volume. 
41 *The Foxboro Company 


*From advertisement, this issue 


Plate 
and frame 
filter presses 


Vertical tank, ver- 
tical leaf filters 


Horizontal tank, ver- 
tical leaf filters 


Horizontal tank, vertical 
leaf and frame filters 


Vertical tank, 
horizontal 
plate filters 


: SHRIVER & COMPANY, INC. 
802 HAMILTON STREET + HARRISON, N. J. 


SALES REPRESENTATIVES IN: Chicago, Il1.—Decatur, Ga.—Houston, Tex.—Detroit, Mich. 
St. Louis, Mo.—San Francisco, Cal.—Montreal, Que.—Toronto, Ont. 


FILTER PRESSES + VERTICAL LEAF FILTER + FILTER MEDIA 
HORIZONTAL PLATE FILTERS + CONTINU US THICKENERS 
SLAB FORMERS - DIAPHRAGM PUMPS + ELECTROLYTIC CELLS 
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global vision 


Accurate, detailed viewing under 
adverse conditions on land, in the 
air and under the sea presents spe- 
cial problems. Kollmorgen observa- 
tion systems, some incorporating 
television or special photographic 
equipment and measuring devices 
are solving these problems in in- 
dustry and defense. For literature. 
write to Department 24D. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


TASLATARIAN, Cone 
au. 


om, ors 


an 


2, ty 

“4 

teachings 2. 

iMTempiory, ais, hori. 12’ thy 


Chemicok: ‘Engin 


HAS: MORE 
ON: ITS”: Witness, 
PUBLISHING 
THAN. ALE OTHER — 
CHEMICAL 


reJex 
a 


TECHNICAL 


LITERATURE . . 


Fittings, Valves 


pes Give more rapid in- 
ternal visual inspection of tubing 
within processing equipment. Sizes 
from a few inches to more than 
60 in. in length. 
170A Lenox Instrument Co. 


Conduit, Liquid-tight available in 
long, random lengths on non re- 
turnable wooden reels & packed in 
sturdy cartons that are easy to 
store. Information available. 

136 *The American Brass Co. 


gs Couplings fer high- 
pressure applications, impact in 
air lines, low-pressure use, vac- 
uums, and hard-to-handle fluids 
described in new catalog. 
170B Snap-Tite Tne. 


Fittings, Stainless Steel 
non-standard fittings furnished to 
order. Feature sharp clean threads, 
wide reinforced bands, & uniform 
wall thickness. Catal — 

140 *Camco Fittings, Inc. 


Hose, Acid Handles the highly 
corrosive acids & chemicals that 
damage ordinary acid hose. Comes 
in 2 constructions; with or without 
wire reinforcement. 

194 *B. F. Goodrich Co. 


Complete & accu- 
rate performance data for each of 
the hundreds of spray nozzles in 
the line. Includes dimensions, flow 
rate, pressure, etc. 

152 *Spray Engineering Co. 


Pipe, Saran-lined fittings, valves 
and pumps are available for systems 
operating from vacuum to 300 psi, 

& from well below zero of 200°F. 
Complete details on request. 
*Dow Chemical Co. 


Pipe Plastic Bulletin describes 
three types os low-cost polyethylene 
awe One type has a pure white 

ide liner Yor liquids for human 


consumption. 
170F H. K. Porter Co., Inc. 


Pneumatic Positioner Effective 
new positioner varies chlorinator 
feed rate automatically in propor- 
tion to signal. Designed for manu- 
facturers chlorinators. 

170C Wallace & Tiernan, Inc. 


Seats & Discs Stainless steel plug- 
type, heat-treated to a hardness of 
500 Brinell, reduces wire-drawing 
to a minimum. Illustrated circular 


gives details. 
147 *Walworth 


Forged steel steam 
traps for steam tracing and instru- 
mentation service feature silent 
operation. ee valve seat, pres- 
sures to 200 ps 
170D velan Steam Specialties 


Tube Fittings Complete informa- 
tion on the design and installation 
of a complete line of hydraulic tube 
fittings. Engineering specifications. 


tions. 
Flodar Corp. 


Tube, Trufin Type S/T is available 
in a wide range of sizes in copper, 
copper alloys, aluminum & steel. 
also condenser tubes. Details. Calu- 
met & Hecla. 

89-90 *Wolverine Tube Div. 


*From advertisement, this issue 


Highly Intimate Blends 
in 1 to 2 Minutes 


Blends while discharging; 
No segregation or flotation 


Sturtevant Rotary Blenders start 4-way 
blending while charging, continue it during 
discharge, thus producing highly intimate, 
even blends of dry and semi-dry materials 
- within 3 to 5 minutes of start of charging. 

Six complete blending cycles per hour 
are common. And Sturtevant’s special action 
produces no particle reduction, cleavage or 
attritional heat — is highly effective yet 
gentle and safe even with explosives. 


Receiving 


Scoops cascade material as 
drum rotates. Movement 
forces material from both 
ends to middle. Thus blend- 
ing is 4-way right from 
Start of charging. 


Discharging 


Single gate controls charge, 
discharge. Blending continues 
throughout discharge phase. 
Result is no segregation or 
flotation — highly intimate, 
even blends. 


Self-cleaning, dust-sealed drum; 
one-man accessibility 
Operation of Sturtevant Blenders is self- 
cleaning — drum interiors are completely 
dust-sealed. For inspection of all models, 
one man simply loosens a few lugs to re- 
nove manhole cover — quickly and easily. 


Nine standard models with 
capacities to 900 cu. ft. 


10 cu. ft. Sturtevant Blender 
at U.S. Steel Corp.’s new 
Applied Research Labora- 
tory (Raw Materials Divi- 
sion) in Monroeville, Pa. 
This unit handles batches 
up to 500 Ibs. — is ideal for 
pilot work and small runs. 


One of four 450 cu. ft. Sturtevant Biendérs at 
Celriver Plant of Celanese Corp. (Rock Hill, 
N. C.). These large units handle up to 20,000 Ibs. 
batches — have a 9-year record of meeting the 


most exacting blending requir 


Fully or semi-automatic, or 
manually controlled operation 


Constructed of carbon steel, stainless steel 
or Monel metal, Sturtevant Rotary Blenders 
are engineered to fit each customer’s needs 
- can be supplied with injector sprays and 
any desired control system. 

For more on Sturtevant Blenders, request 
Bulletin No. 080B. (Bulletins also available 
on Mixers, Air Separators, Micronizers, 
Crushers and Grinders.) Write today. 
STURTEVANT MILL CO., ivo Clayton 
St., Boston, Mass. 


December 1, 1958—Cuemicat ENGINEERING 


a 
ng 
Pipe 
“ihe 
a 
ements. 
170 


LITERATURE . . . 


Tubing...... Thinweld tubing, produced 
in sizes from % to 9 in. dia. with 
wall thicknesses from 0.002 to 
0.049 in., is described in Bulletin 60. 


More than 80 metals. 
171A Western Pneumatic Tube 


‘Tubular Products...... Illustrated book- 
let covers the various testing meth- 
ods and inspections for manufac- 
turer’s line of alloy and stainless 
steel tubular products. 

1718 Babcock & Wilcox Co. 


*Clayton Mark & Co. 


Valve...... Folder “Design Factors in 
Stainless Steel Valves” offers com- 
lete details on the complete line. 
Peature extra-deep stuffing box, 
union bonnet joint, etc. 
87 *Cooper Alloy Corp. 


Valve Actuator...... Actuated electri- 
cally, the new Valvmatic converts 
hand-operated valves to motor op- 
eration. Piping is undisturbed on 
installation. 
171C C. H. Wheeler Mfg. Co. 


Valve, Needle...... Improved with fab- 


| ONE-MAN DRY CHEMICAL 


& work right under pressures up to 


co. | KILLS MORE FIRE FASTER! 


Valve Slurry...... Information on a 


noe - plugging, This new Kidde 200-pound pressurized unit 
Mork slurries is has an extra 50 pounds of fire-smothering 
on request. dry chemical, is designed for faster, easier 
171D Fischer & Porter Co. operation. Its 40-foot stream gives more 
Valves. ..... Complete information is efficient extinguishing action, greater heat 
available on Rotovalves, R-S But- protection for the operator! No valves to 


terfiy, and Ball valves. They handle 
many special applications & resist 


corrosion. 
158 *S. Morgan Smith 
Valves Automatic...... Twelve catalog 


pages describe 212 ular valves. 
Of these, 19 are entirely new. Con- 
venient specification tables permit 
quick valve selection. 

171E A. W. Cash Valve Mfg. Co. 


unscrew, no wait for pressure, no pressure 
reducer to cause you trouble. Just remove 
safety pin, flip valve toggle, turn on nozzle 
lever. No conventional seal. Its exclusive 
Bridgeman seal holds pressure by using 450 
psi to exert a three-ton sealing force. 


Valves, Diaphragm...... are available 
in a wide range of body, lining and 
diaphragm materials to meet dif- 
ferent service conditions. Informa- 
tion available. 

44 *Grinnell Company, Inc. 


Valves, Gate...... in sizes, types and 
metals for all kinds of normal or 
unusual services. No wedging pres- 
sure during gate travel. Catalog No. 
57 gives details. 

144 *Darling Valve & Mfg. Co. 


Valves, Jacketed...... keep slow moving 
corrosives flowing & are made in a 
variety of sizes & pressures. Rur- 
nished with inlet & outlet holes for 
heating with steam, etc. 

30 *Alloy Steel Products Co. 


Valves, Safety Relief...... features a 
durable, two-ply stainless steel seal- 
ing bellows which isolates contam- 
inants, or viscous fluids. Cat. 1900. 
22 *Manning, Maxwell & Moore, Inc. 


Tubing...... send for a copy of the new 


Trent 48-page tubing handbook. 
Gives details on applications, spe- 
cial features and uniformity of this 


tubing. 
102 *Trent Tube Co. 


*From advertisement, this issue 
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COMPLETELY NEW DRY 
CHEMICAL LINE GIVES 
FASTER, EASIER OPERATION! 


On the left, the new Kidde 20-pound dry 
chemical portable — completely new, com- 
pletely better. The simplest, most efficient 
dry chemical portable on the market. Fea- 
tures include oversize aluminum handle for 
gloved-hand operation, perfect balance for 
faster action, simple one-two operation. 
Remove horn, pull trigger, and fire’s out. 
Rugged, dustproof pressure gauge is 
recessed for protection. 10, 20- and 30- 
pound Kidde portables pressurized at 225- 
250 psi. Coming soon——new 2%- and 5-Ib. 
models charged at 140-160 psi. Write today 
for information about this new Kidde line! 


Walter Kidde & Company, inc. 
1228 Main St., Belleville 9, N.J. 


R idde ® Walter Kidde & Company of Canada Ltd. 
WS Montreal — Toronto Vancouver 


N EW FOR FIGHTING 
e CHEMICAL FIRES! 
Unions, Steel......Available in %” to 4 
3” Give sizes. Booklet, “How to Tell — 
| 
ie 
A 
REMOVE HORN 
PULL TRIGGE® | 
x 4 


eyes for 
the silent service 


During her history-making voyage 
under the Polar icecap, the Nautilus, 
like all other submarines in the 
atomic fleet, carried two periscopes 
designed and manufactured by 
Kollmorgen. The high degree of 
optical and mechanical skill required 
to produce these periscopes can be 
drawn on te solve your remote view- 
ing and inspection problems. For 
literature, write Department 14D. 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


KOLLMORGEN 


% 
expecting an order? 


You'll get it quicker if your 
postal zone number is on the 
order blanks, return envelopes, 


letterheads. 


The Post Office has divided 106 
cities into postal delivery zones 
to speed mail delivery. Be sure 
to include zone number when 
writing to these cities; be sure 
to include your zone number 
in your return address — after 
the city, before the state. 
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LITERATURE. . . 


Process Equipment 


Blenders....... Twin-Shell liquid-solids 
blender easily & thoroughly dis- 
perses as little as 0.5% by weight of 
any liquid into dry solids. A type 
for every process 
52-53 *Patterson-Kelley Co. 


Blenders. ..... Rotary Blenders start 4- 
way blending while charging, con- 
tinue it during discharge, produc- 
ing even blends of dry & semi dry 
materials. Bulletin 080B. 

R170 *Sturtevant Mill Co. 


Centrifugals....... Reineveld automatic 
centrifuges used for dewatering & 
washing of crystalline solids & for 
separation & classification of fine 
amorphous slurries. Bul. 356. 

T182 *Heyl & Patterson, Inc. 


Cone Crushers....... Bulletin 247 de- 
scribes the various types of cone 
crushers used in primary & second- 
ary fine reduction crushing of ores 


& minerals. 

139b *Nordberg Mfg. Co. 
Cooling Towers...... Martreat Bulletin 

MTE-58 pinpoints the organisms that 


destroy effectiveness of your igh 
& prescribes the treatment & i 
techniques. 

*The Marley Co. 


Demineralizer, Water...... Model TM- 
6, two-bed demineralizer at flow 
rate of 2500 G.P.H. Available in 
mixed-bed, single-bed, two-bed, & 
four-bed models. Cat. 127A. 
103a *Barnstead Still & Sterilizer Co. 


Dryer Blender...... The new glassed- 
steel conical dryer onder gives 
versatility of application—impreg- 
nation, concentration, reaction. or 


coating. 
172A The Pfaudler Co. 


Dust Controls...... An extensive line of 
wet & dry collectors for any prob- 
lem. Bulletin “Out of the Realm of 
Dust” gives detailed information. 
Send for your 
57 *Pangborn Corporation 


Ejectors, Steam Jet...... A wide range 
of single-stage & multistage types 
for maintain low absolute pres- 
sures in refineries, chemical plants, 


etc. 
167 *Elliott Company 


_ wee built in sizes to over 11,- 
000 hp, available in two and four- 
cycle, in line & “V” types... 
Diesel, Duafuel & 
pe operation. Bul. 245. 

39d *Nordberg Mfg. Co. 


Feeders, Airlock..... available in stand- 
ard duty, heavy duty, & blow-thru 
types. Booklet P-58, “How to Select 
A Rotary Airlock Feeder”, is offered. 
Send for your copy. 

B182 *Prater Pulverizer Co. 


Feeders, Chemical...... Thirty-six page 
catalog of valuable Gatormsation de- 
signed to help you select the cor- 
rect proportioning pump. Gives 
engineering data. 


*Manzel 


Filter Cloth...... Wedge shaped open- 
ings allow only the filtrate to pass 
through. Available in a variety of 
weaves in all malleable metals. 
New Catalog E is offered. 

R155 *Newark Wire Cloth Co. 


*From advertisement, this issue 


MOLTEN 


CHEMICALS? 


Whatever your pumping needs .. 
why not put it up to Taber.. 
long experienced pump specia- 
lists. Vertical pump illustrated, 
19,478, for pump- 
ing molten chemi- 
cals. Horizontal 
pump, 6043, han- 
dles black liquor, 
caustic, etc. in 
evaporator serv- 
ice; or transfers 
fluids under va- 


PUMP CO. 


1859 


291 ELM ST. 
BUFFALO 3, 


| 
FIG. 
19,478 
STATIONERY 
A 
| | 
«-480 
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Mountaineer Carbon Company achieves 


higher yields und better quality at their > 


new Cresap, W.Va. coke-calcining plant— 
with a KENNEDY Kiln ond KENNEDY 
Kiln Accessories. 


Repritited Chemical Engineering, 
copyright 1958, McGraw-Hill 
Publishing Co., New York, N.Y. 


Mountaineer averages better than 
75% yield, several percentage points 
igher than older installations, And 
the coxe ismore uniform in density. 

Mountaineer gains these edvan- 
tages through close control of com- 
bustion. A single gas-fed burner 
in hood at discharge end of kiln 
generates a temperature of about 
2,500 F. Flame configuration, pri- 
mary and secondary air flows are 
all controlled carefully; seals cut 
leakage of unwanted air. 


This close control of combustion — 


allows some burning of cracked 
pases from coke bed. Yet, it pre- 
vents unwanted combustion of car- 
bon which reduces yields in most 
coke calcining. Too, it produces 
uniform density in finished prod- 
uct, a direct result ef uniform 
temperature. 


Kiln is 180 ft. long and 10.5 ft. in 
dia. Rotating at about 1 rpm., it 
retains coke approximately 100 min. — 


KENNEDY equipment is behind the high performance 
record of this new plant: 


e The 180’ long kiln with its bronze sleeved, self-aligning bearings, 
3-tire supports and drive assembly; 


e Special feed and discharge air seals which reduce air leakage and 
improve combustion control; 


e Thekiln firing hood with its extra large access doors for maintenance; 


e The air cooled nose ring assembly, specially designed by KENNEDY 
for coke-calcining. 


When you are in need of kilns—for lime, calcined coke, dead 
burned dolomite, cement by wet or dry process, nodulizing 
and agglomerating or drying—consult KENNEDY. You 
can be assured of quality equipment that delivers high, 
long-lasting performance. 


KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 


405 PARK AVENUE, NEW YORK 22, N.Y. * FACTORY: DANVILLE. PA. 


Primary & Secondary Gyratory Crushers + Jaw Crushers * 
Tube + Rotary K tyers + Preheaters & Complete Cement & Li 
Complete Pneum: Systems 


| 
j 
4 
oke-calcining Kilns 
3 
a 
re me Plants + Pneumatic Conveying 
| zed Coal-Gas-Oil Firing Systems. 
CuemicaL ENGInEERING—December 1, 1958 173 


fire control 


Where hit or miss means life or 
death, Kollmorgen fire control de- 
vices put the projectile on target 
and keep it there. Combining opti- 
cal, mechanical and electronic skills, 
these devices demonstrate the type 
of highly precise instrumentation 
work Kollmorgen is prepared to do 
for you. For literature on fire control 
write to Department 54D. 


KOLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 


Men on the Move 
Now available 


in a new edition... 
with new figures. 


This popular booklet points up the 
important sales problem of personnel 
turnover in industry. Out of every 
1,000 key men (over a 12-month pe- 
riod) 343 new faces appear ... 65 
change titles . .. 157 shift... and 435 
stay put. These figures are based on 
average mailing address changes on a 
list of over a million paid subscribers 
to McGraw-Hill magazines. 


Write us for a free copy 
Company Promotion Department 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street, 
New York 36, New York 
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LITERATURE .. . 


Filter, Ro Vacuum....... Handles 
slow or fast filtering solids. The 
design permits multi-stage counter- 
current washing & features fume- 


tight operation. 
*Bird Machine Co. 


Filters Air...... Four-page publication 
describes and illustrates air filter- 
ing products for industrial applica- 
tions. Standard filters for condi- 


tioning and heating. 
174A Owens-Corning 


Homogenizers...... handle all kinds of 
emulsions and fit into any plant. 
Feature easy cleaning & mainte- 
nance, tight emulsions, no aeration 
& faster emulsification. Bul. 157. 
174B Sonic Engineering Corp. 


Homogenizers..... Condensed brochure 
portrays a complete line of more 
than a hundred sizes and types of 
mills and homogenizers for particle 


size reduction. 
174C Tri-Homo Corp. 


Mills, Grinding...... built to meet spec- 
ified conditions for wet or dry 
grinding in processes where friable 
material must be comminuted to 


fine sizes. Bul 
139a 


232, 
*Nordberg Mfg. Co. 


Mills, Steel Head...... available in sizes 
up to 10’ diameter by 20” long. Bul- 
letin No. B2-B20 gives details and 
applications for the chemical proc- 


ess industries. 
176a *Denver Equipment Co. 
Mixers....... The Imperial for heavy 


duty kneading & mixing. The 
Mogul for extra heavy materials, 
like rocket fuel, pastes, putties, etc. 
Illustrated bulletins available. 

151 *The J. H. Day Co. 


Mixers...... Booklet, “Mulling In The 
Chemical Process Industry”, is 
available. Mix-Muller method of 
blending accomplishes dispersion 
without segregation. 

104 *National Engineering Co. 


Mixers, Portable....... Especially de- 
signed for small batch processes. 
Eastern’s improved line is included 


in the revised portable bulletin 
153. Industries, Inc. 
Odor Meter....... New brochure de- 


scribes the development of an odor- 
metering apparatus and techniques 
for its application to industrial 
odor-control problems. 

174D Hemeon Associates 


O-Rings...... A new aid for engineers — 


Rings 
is a fact book containing useful in- 
formation on the size numbers and 
dimensions of all common indus- 


trial O-rings. 
174E Minnesota Rubber Co. 


Processor..... Vacu-Film processor sim- 

lifies complex & difficult process- 

g problems, particularly on time- 

at-temperature sensitive materials. 
Details in Bul. PE-98. 

174F Rodney Hunt Machine Co. 


detail in bulletin 583. They feature 
ee simplicity and flex- 


ity. 
174G The W. A. Kates Co. 


Rupture Disks..... Impervious graphite 
rupture disks are being produced 
in six standard increments of 25 
lb. from 175 to 300 psi. burst ratings. 
Bulletin available. 
174H Falls Industries, Inc. 


* From advertisement, this issue 


In the COMPLETE LINE of 
Jerguson Heated Gages there is a 
model to meet your specific needs 
... heated by steam or electrically 


You can accurately gage heavy or vis- 
cous liquids with Jerguson Heated Gages 
... and the line is so complete there is a 
model to meet your specific problem. 
Made in Reflex or Transparent styles, in 
External or Internal Tube models, as 
well as a large chamber model with dual 
tubes. Heated by steam, hot fluid, or elec- 
trically. Furnished with special jacketed 
heated-gage valves, union or non-union 
connections. You get accurate, depend- 
able gaging of heavy or viscous liquids, 
or protection for cold weather installa- 
tions. 


Ask for Jerguson 
Heated Gage Catalog 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 


Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Regulators.......The new Fixed Rate 
{ Flow Regulators are described in } 
| 
| 


Special Big Tops for Caustics, Open Tops for Brine 


... part of major expansion 
at Port Neches, Tex. petrochemical 
plant at Jefferson Chemical. 
. . . special Graver cone roof 


design eliminates corrosion 


maintenance problems. 


GRAVER TANK & MFG. CO.NC. 


EAST CHICAGO, IND. 


Conventional cone roof construction would not do for the two 
largest tanks above. Interior roof structurals could not be protected 
against corrosion from the 50% caustic to be stored. And so Graver 
designed the roof structurals on the outside, leaving the interior 
smooth for easy application of a corrosion-resistant coating. 

Three tanks of this special design were built by Graver to 
answer the corrosion problem at Jefferson Chemical under order 
from Singmaster & Breyer, Inc., New York, Designers and The 
Fluor Corporation, Ltd., Los Angeles, Constructors. Also fabri- 
cated and erected by Graver were the eight open-top tanks above, 
used for slurries of raw and treated brine, for treating brine for cell 
liquor storage, as well as seven smaller open-top tanks and two 
solid nickel tanks. 


Plants and Offices 
Across America 


LITERATURE... . 


Samplers, Automatic Wet, dry, dust 
ht units, multi-stage sampling, 
continuous or intermittent opera- 


available. Bulletin No. S1-B4. 
65 “Denver Equipment Co. 
Tanks Plastic. .... Ranging in size from 
110 to 4,000 gal. new Fiberglass plas- 


Pp | tic tanks have strength-to-weight 
Be ‘ ratio, in compression and tension, 


greater than steel. 
176A Jones & Hunt, Inc. 


Tanks Storage A new 36-page stor- 

> tank and plate fabrication cat- 

og is now available. Fully illus- 

trated, it describes all t of 
Hammond-built storage systems. 

176B Hammo Iron Works 


Thickener Improved spiral rake 
Look to thickener, with enclosed running- 
in-oil mechanism, features rake 
that moves solids to center dis- 
charge in one revolution. 
f 176C Denver Equipment Co. 
Tor the INS ER transistors, diodes, rectifiers, tube 
~ parts in ultra pure 15,000,000° OHM 


DENVER designs and manufac- water. Details in Bulletin #416. 
tures a complete line of size re- 103b “Barnstead Still é& Sterilizer Co. 


duction equipment engineered to Vibrating Screens for positive 

the individual requirements of nccurately sized large capacity ot 

your plant, including Steel Head primary ap ais. extremely fine 


Ball and Rod Mills, Jaw Crushers, sizing. Bulle ian 

Wet or Dry Grinding Systems, — om 
and complete laboratory grind- 
ing test service. : Pumps, Blowers, 


Compressors 


DENVER Steel Head Mills 
available in sizes up to New 
At s r ade ax compressors ge 
10’ dia. x 20’ long. Write wide capacity range at high effici- 
Wet or Dry for Bulletin No. B2-820. ency. Small sine cu ace require- 

Grinding ments. Details fered. 
97 *Allis-Chalmers 


é DENVER Equipment for the Chemical Process Industries) Deaerators Bulletin 4650 on the 


“Why and How of Deaeration” will 
help you evaluate all the features in 
your selection of deaerators. 


Send for your copy. 
44 Corporation 


New catalog describes 
the efficiency and quietness of air- 
foil blading for full range applica- 
tions. with installation 


— otographs 
‘DENVER Jaw Cushers DENVER Asitators and Westinghouse Electric 


Sizes from 21%" x 31%" to DENVER SRL Pumps xers 

2" x 40” Capacity to 3000 g.p.m. Sizes to 32’ x 32’ and larger 
Write for Bulletin No. C12-B12 | Write for Bulletin No. P9-B10 | Write for Bulletin No. A2-B4 ton a speniticntiens of Pileateeder 
models of various capacities & con- 


struction. 
7 *Lapp Insulator Co., Inc. 


ps Brochure 857 illustrates a 
rubber-lined pump, which has no 
stuffing box, no sealing device and 
no pone metal parts. For capac- 
DENVER Agitator-T DENVER Automatic Sherman-Hoff 
gitator- 

DENVER-DILLON Screens Disc Filters Samplers 
Sizes from 1‘ x 3’ to 6’ x 14’ Sizes to 9 dia. x 12 Disc 8” to. 120” Cutter Travel ps Newly designed models are 
Write for Bulletin No. $3-B15 Write for Bulletin No. F9-B5 Write for Bulletin No. $1-B4 available to handle a wide variety 
of tough, corrosive & viscous mate- 
See our catalog on pages 1079-1086 in CEC Catalog oF rials. Information on_ controlled 

“Sar capacity pumps is available. 

138 *American Meter Co. 


Pumps Vertical pump, for molten 
chemicals. Horizontal pump, han- 


EQUIPMENT dies black liquor, caustic, etc., 


er vacuum. A 

COMPANY R172 *Taber Pump Co. 
(Continued on p. 180) 


*From advertisement, this issue 
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PLEASE PRINT 
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IMPROVED STANDAR 
COMBINATION GRIND 


BALL MILL 


STANDARD SIZES From 18” x 24” to 96” x 144” 


In batch proportion and quality con- 
trol, INTERNATIONAL Ball Mills are 
of significant importance to you in 
terms of profit and loss. The desired 
Grinding results can always be main- 
tained thru thousands of hours of ex- 
actly repetitive operations, eliminat- 
ing many losses due to mechanical 
deficiencies, down-time and excessive 
labor and power costs. Batch changes 
are equally simple and easy to per- 
form. 


With over half a Century of experi- 
ence in the field of Grinding, Blend- 
ing and Mixing of solids and semi- 
solids, you can be sure of the right 
know-how and intelligent cooperation 
when you come to INTERNATIONAL. 
Our Bulletin 100-A might prove inter- 
esting and helpful, if you are inter- 
ested in the subject of Grinding, 
Blending and Mixing of material. It is 
Free for the asking,—Write for your 
copy today, 


INTERNATIONAL 


Engineering,Inc.Dayton 1,0hio 
ENGINEERS AND MANUFACTURERS 


New York -15 Park Row 


Continuous 
Conical 


Ball Mills 


LITERATURE .. . 


Pumps A new booklet “Precision 
Proportioning Pumps” explains in 
detail the complete line of pumps 
available for the chemical process- 


ing industry. 
81 *Hills-McCanna Co. 


) The SESC line offers 120 
ifferent sizes with open or closed 
impellers with capacities up to 2700 
GPM & heads to 550 ft. tails in 
Bul. W-300-B-4-B. 
10-11 *Worthington Corp. 


Double suction 

umps feature precision-made cast- 

ay bronze wearing rings, etc. Ca- 

ities from 10 to 14,000 gpm. Full 
formation in Bul. 955-R. 

26 *Buffalo Forge Co. 


Pumps, available for high 
pressure sprinkler systems, or foam 
smothering systems in every kind 
of commercial or industrial instal- 
lation. Bul. B-1500. 

193 *Food Machinery & Chem. Corp. 


Pumps, Vacuum....Combination “Two- 

tage” pump gives service at low 

micron range. Offers lower blank- 

off pressuure for both dry or wet 
systems. Details in Bul. 95. 

R166 *Beach-Russ Co. 


Pump Variable Displacement Has 
an integral infinitely adjustable 
pressure unloading control with a 
range of 200-1,100 psi. Capacities to 
3,100 cipm. 
180A 


Oilgear Co. 


Vapor Condenser Bulletin 139R 
describes the Aero Vapor condenser, 
illustrated. Capacity curves are pro- 
vided for eight sizes; tables of 


dimensions. 
180B Niagara Blower Co. 


Services, Processes, Misc. 


Analytical 
scribes an 


gen compounds in 
ucts. It’s simpler, : 
180C L. Sonneborn Sons, ine. 


Alignment Chart Free 8% x 11 in. 
alignment chart gives the log mean 
temperature difference if initial 
and final temperature differences 


are known. 
180D Dean Products, Inc. 


Construction Surveys, Reports, Ap- 
raisals, Process Engineering & 

ign, Procurement of Equipment 

& Materials for process industries. 

95 *Stone & Webster 
Engineering Corp. 


Filter Area Calculator New slide- 
rule type filter area calculator de- 
termines required filter area on 
basis of both filtration rate and the 


cake capacity. Free. 
180E eee: Niagara Filters 


Fire Control devices put the pro- 
jectile on target & keep it there. 


They combine optical, mechanical 
Literature is 


& electronic sk 
available. 
TL174 *Kollmorgen Optical Corp. 
Hydraulic Cleaning Equipment 
Jet Cleaner knocks off corrosive 
scale, carbon, chemicals & grimes. 
Bul. 424B describes all equip. & 


Bul. 435, the Jumbo Tank Cleaner. 
137 *Sellers-Injector Corp. 


* From advertisement, this issue 


December 1, 1958—Cuemica. ENGINEERING 


@ 
pe 
| 
1 
| 
improved method of 
determining acids and basic nitro- 
| 
| 
| 


we have \MPROVED 


The Marsh Stainless Steel Needle Valve could 


have gone right on being the finest in its 
field... yet we have improved it 


with fabulous 


“TEFLON” 


Note the ‘close-up?’ The 

/ Marsh Marpak packing 
system, originated in the 
Marsh Needle Valve, was 
~~. — — “one of the factors that has en- 
abled it to stand up and work right 
under pressures up to 10,000 psi. 
Now “Teflon” is used in this 
packing system—the miracle 
material of almost incredible tough- 
ness, resilience and non-adhesive 
properties...properties that are 
not impaired by the most powerful 
of solvents, acids, or alkalies even 


‘at temperatures up to 500° F. 

Net result: The guaranteed appli- 
cation-range (up to 10,000 psi) is 
now effective at any temperature 
up to 500° F. (In other makes, 


Needle Valve __sopermissibie temperature decreases 


in 416 


as pressure increases.) 
Marsh Marpak Teflon Packing 


stainless steel throughout System is standard in Marsh 416 
Now with “Teflon’’ Packing Stainless Steel Needle Throttling 


Valves. Ask for facts. 


MARSH INSTRUMENT CO. Soles Affiliate of Jos. P. Marsh Corp., Dept. 24, Skokie, il. 
Marsh Instrument and Valve Co. (Canada) Ltd., 8407 103rd St., Edmonton, Alberta 
Houston Branch Plant: 1121 Rothwell St., Sect, 15, Houston, Texas 


Germanium 
* Silicon 
* Selenium 


SEL-REX CORPORATION 


_NUTLEY 10, NEW JERSEY 


“Complete Semiconductor Power “a sion § stens for any AC to DC application.” 


CUSTOM ENGINEERED 


RECTIFICATION 


No more tedious matching of cell charac- 
teristics when replacing a damaged semi- 
conductor in a rectifier system. Sel-Rex 
Balancing Reactors force even distribu- 
tion of the load among all rectifying ele- 
ments — regardless of individual cell 
characteristics. Simply replace damaged 
elements with ones which are similarly 
rated. Another example of Sel-Rex “Cus- 
tom-Engineering.” 

Send for FREE “GUIDE” to Indus- 

trial Rectifier Equipment. 


Rectifier Division 


i 


Chempro Filled-Teflon Bearings 
are tougher, harder, more wear- 
resistant and less subject to ther- 
mal expansion with the addition 
of specific filter compounds to 
virgin Teflon. Ideal for pumps, 
mixers, reactors and similar equip- 
ment where a chemically inert, 
non-corrosive, non-contaminating 
and non-adhering bearing ma- 
terial is a must. 

Chemical & Power Products 
offers a complete Filled-Tefion 
Bearing service, including Chem- 
Finished Bearings either 

ressed in Housings or without 
Housings, or Chempro Filled-Tef- 
lon Molded Tubes for machining 
bearings in your shop. Complete 
machining instructions furnished. 


ff 


CHEMPRO FILLED 
TEFLON STYLES 


FM-2 Glass-Filled Teflon 
FM-3 Carbon-Filled Teflon 


FM-4 Glass and Carbon-Filled 
Teflon 


FM-5 Ceramic-Filled Teflon 
FM-8 Graphite- and Zircon-Filled 


Teflon 

FM-9 Molybdenum Disulfide and 
Glass-Filled Teflon 

FM-10 Mica- and Glass-Filled 
Teflon 


Write for Bulletin CP-558. 


*duPont trademark 
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centrifugals 


Two 68” Automatic Reineveld Centrifuges 
were recently installed by Corn Products 
Refining Co. of Argo, Ill. The satisfying, 
trouble-free operation from the very start : 
and the excellent quality of the centrifuge product resulted in a 
prompt repeat order. Heyl & Patterson offers a complete line 
of centrifuges that perform well from every angle. 


Consult our listing in CEC or write for bulletin 356. 
Sold and Serviced by: 


UR GH 22, PA 


PRATER can soive your] 


AIRLOCK FEEDER PROBLEM e 


More than 2000 different Prater Airlock applications have 
solved processing requirements for 300 concerns. You'll find 
there IS a Prater Airlock for your need . . . from low 
pressure dust control to high pressure pneumatic conveying. 


STANDARD DUTY 
Principally adapted for sealing off collectors 
against air leakage. 

Four Sizes... 6”, 8”, 10” and 12”. 


as HEAVY DUTY 
For applications involving high pressure Pneu- 
matic Conveying or Volumetric feeding of finely 


ground materials. 
Four Sizes... 6”, 8”, 10” and 12”. 


BLOW-THRU 

For pneumatic conveying systems handling flour 

or similar fine powder or granular material. 
Available for 2”, 3” or 4” Conveying Lines. 


Send for informative Booklet P-58 
“How to Select a Rotary Airlock Feeder" 


PRATER PULVERIZER COMPANY 
SOUTH 55TH COURT 


CHICAGO 50, ILLINOIS 


* From advertisement, this issue 
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LITERATURE .. . 


Kerr Cell Shutter...... Electro optical 
device designed especially for ultra 
high spe photography. Ideally 
suited for chemical reactions, ex- 
plosion phenomena, etc. Bul. 
182A Avco Manufacturing Corp. 


Laboratory Equipment..... 64 page Cat- 
alog D2 contains illustrations & 
complete specifications of equi 
ment engineered for flexibility 
fulfill requirements. 
182B Duralab Equipment Corp. 


Laboratory Equipment...... 62 p. cata- 
log supplement 58 lists scientific 
instruments and apparatus intro- 
duced since the publication of 


Catalog 100. 
182C E. H. Sargent & Co. 


Laboratory Equipment... .2 p. sheet de- 
scribes various heating, treating, 
production and labora- 

ry furnaces and two series of 
forces convection ovens. 
182D L & L Mfg. Co. 


Metallurgical Gas Processes...... Proc- 
esses — xoygen, nitrogen and 


the injection of CaC. and other 
solid materials are described in six 


new information 
182E metron Corp. 


Observation Systems...... some incor- 
rating television or special pho- 
aphic equipment & measuring 
devices are solving problems in in- 
dustry & defense. Literature. 
TL170 *Kollmorgen Optical Corp. 


Particle accelerators....... A 12-page 
booklet describes the many known 
and potential applications of Van 
de Graaff and ear accelerators. 
Utilizes photos and line drawings. 
182F High Voltage Engineering 


Quality Control...... 20 p. book, “Qual- 
ity Control—A Company’s Consci- 
ence at Work,” describes rigorous 
tests for company’s Tenite plastics. 
Send for your ca. 
182G Eastman emica) Products 


Radiation Detection Equipment...... 
For detection of radioactivity in 
prepared samples. Features built- 
n power supply transistorized amp- 
lifier-discriminator. 
182H Nuclear Measurements Corp. 


Refractories....... Two new booklets 
about the & properties 
of Carborundum’s unique, new su- 

r refractories are now available. 
nd for your copy. 
39 Carborundum Co. 


Rotating Drum Camera...... for accu- 
rate recording of hypervelocity phe- 
nomena. Other applications are 
radiation studies, chemical recom- 
bination, etc. Bul. 9. 

1821 Aveo Manufacturing Corp. 


Rotating Mirror Camera...... for accu- 
rate position versus time recor 
of hypersonic events. Bul. No. 
outlines application, camera con- 
struction & operation. 
1823 Avco Mfg. Corp. 


Stress Relieving....... “Recommended 
(Practice for Stress Relieving 
Welded Attachments” refers to de- 
tailed data for specific tempera- 


tures to be used. 

182K Pipe Fabrication Inst. 
Waste Disposal Units...... are custom 

designed to your specification. Any 

size or capacity for use in reducing 

liquid & semi-liquid wastes or ob- 


noxious gases. 
B191 *John Zink Co. 
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Model MCR 
With Speed-Lock Cover 
Heavy Duty 


SPARKLER 
FILTERS 


Horizontal Plate Filter 
positive cake stability 


Model VR 


Dual Disc 
High Polish Filter 


Model RJ 


Heavy duty water filter 
Capacities up to 2,000,000 
gal. per day 


Model RSC 
Self cleaning without opening 
(particularly suited for toxic products) 


Portable unit, Portable unit corrosion Portable filter for Low cost Vacuum Filter. 
explosion proof. proofed, rubber lined polishing operations. 


Portable filter with slurry 
tank and feeder. 


with plastic plates. 


The most complete line of filtration equipment- 
engineered to meet the requirements of hundreds of products 


By concentrating on filtration engineering and manufacturing exclu- 
sively for over 30 years, Sparkler is able to offer a solution to prac- 
tically all filtration problems without expensive experimentation. 


e Standard filter models available for: 


Chemicals Electroplating Varnish 
Pharmaceuticals Petro Chemicals and Lacquers : 
Beer, Petroleum Derivatives Hydraulic Oil be 3 
Whiskey, Wines Food Products Steam Condensate MANUFACTURING CO. a 
and many other products in addition to large volume 
water filtration for municipal and plant use. Personal MUNDELEIN, Itt. 
service on all filter installations. 
SPARKLER INTERNATIONAL LTD. with manufacturing plar‘s at 
Ontario, Canada Australia Amsterdam, Holland Milano, Italy 
1115 Castelfield Ave. Homebush N.S.W. Leliegracht 9 c/o Sorapis s.r.1. 
Toronto 10 P.O. Box 13 Amsterdam-C Via Padova 844 
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PROFESSIONAL 
SERVICES 


ARIES ASSOCIATES, INC. 
Consultants to the Chemical Industries 


New Products and Processes 
New Product Development 
Design & Initial Operation of Complete Plants 
Process Analysis—Market Resea 
COMPLETE TECHNICAL & ECONOMIC SERVICES 
77 South St. DA. 5-2236 Stamford, Conn. 


W. L. BADGER and Associates, Inc. 
CHEMICAL ENGINBBRS 
Evaporation, Crystallization and Heat Transfer; 
Complete plants for salt and caustic soda; Complete 

Dowtherm installations 


309 South State Street Ann Arbor, Mich. 


E. J. CORELL 
ENGINEER 
Chlorine—Soda Ash—Pe:chiorethylene 


Pigments and Related Products 
Design—Reports—Operation 


42 Rose Bivd. Tele: Akron, 0. TE 64271 
Akron, Obio 


CARL DEMRICK 


Technical Translations 
Send for Circular 


53 So. Broadway Yonkers, N. Y. 


CHAS. T. MAIN, INC. 
Engineers 
Industrial Plants 
Reports Design Construction Supervision 


80 Federal Street Boston 10, Mass. 
317 So. Tryon Street Charlotte, North Carolina 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 
89 Broad Street, New York 4 


The 
Consulting Engineer 


“ reason of special training, wide ex- 

By perience ai tested obility, coupled 
with professional integrity the consulting 
engineer brings to his client detached en- 
gineering ond economic advice that rises 
above loco! limitations and encompasses 
the availability of all modern develop- 
ments in the fields where he practices as 
an expert. His services, which do not re- 
plece but supplement and broaden those 
of regularly employed personnel, are jus- 
tified on the ground t he saves his 
client more than he costs him.” 
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CHEMICAL ENGINEERS 
ARE INFLUENTIAL PEOPLE 


They have a critical say when chemicals, equip- 
ment and services are bought for the Chemical 
Process Industries. As their companies’ tech- 
nical experts, they instigate orders, recom- 
mend and specify at every stage of the buying 
procedure. 


THAT’S WHY 


Along with the editorial pages, CHEMICAL ENGINEERING’s advertis- 
ing pages form the chemical engineer’s supermarket for chemicals, 
equipment and services needed by the CPI. 


THAT’S WHY 


We've questionnaired 1,000 of you every month since 1949 on your 
interests in our editorial material. And why we’ve sent personal 
interviewers to visit thousands of you over the years to learn what 
you read in CHEMICAL ENGINEERING and why. 


THAT’S WHY 


Readership studies show that chemical engineers are avid readers 
of advertising ... they read the ads, save em, use em in buying. 


THAT’S WHY 


More advertisers place more advertising in CHEMICAL ENGINEER- 
inc than in any other magazine in its field. That’s been so every 
year since 1902. 


Chemical Engineering @ 


Wt 


McGraw-Hill Building, New York 36, N. Y. 
Chemical Engineers in all functions, 
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EMPLOYMENT 
OPPORTUNITIES 


( Additional Employmen; on following 


SALES ENGINEERS 
WANTED 


for St. Louis and New York 


Prefer graduate Chemical or Mechanical 
Engineers with two or three years’ experi- 
ence after finishing college, preferably in 
the process industries. Mail reply to H. E. 
Beane, Vice President, 


THE BRISTOL COMPANY 
Woterbury 20, Connecticut 


RESEARCH—SOLID STATE ELECTRONICS 
SALARY $15,000.00 PER YEAR 

Physical Chemist or chemist with inorganic back- 

ground for research on simi conductors. Work will 

be in the areas of materials for Diodes, Trans- 

istors Gallium Arsenide etc, Alse materials for 

high temperature client 
all t expense. 


MONARCH PERSONNEL 
28 East Jackson Bivd. Chicago 4, Illinois 


CHEMICAL ENGINEER 


5 Years Minimum 
Research Experience In 
Petroleum, Natural Gas Or Petrochemical 
Age To 45 
Excellent Opportunity In Our 
New Research And Development Department 
Located In El Paso, Texas 
Apply in Writing Enclosing College Tran- 
script and Detail Experience Resume to 
Employment Supervisor 


EL PASO NATURAL GAS COMPANY 
P. O. Box 1492 El Paso, Texas 


POSITIONS VACANT 


Sales Branch Supervisor—Career Open _—— 
St. Louis Branch Office—well conatiin ed 
company. Chemicals and pharmaceuticals. 
Must be able to organize and manage field 
sales engineers (10) and handle executive 
sales. Technical background required. Sen 
complete resume and personal data. td 
Chemical a Class. Adv. Div., P.O. 
Box 12, N. Y. 

Junior Saios—Gnrase position open in St. 
Louis Branch of well established national 
pharmaceutical and chemical company. Ex- 
ceptional opportunity for technically trained 
young man wishing to enter sales and sales 
management field. Prefer chemistry of chemi- 
cal engineering education with at least 2 
years college. Position starts with office sales 
liaison with advancement to field sales engi- 
neering or junior sales management. Send 
resume and personal data. P-9292, Chemical 
NY Adv. Div., P.O. Box 12, 


36, 


SELLING 5 OPPORTUNITY OFFERED 


Manufacturer of Heat Exchangers and Pres- 
sure Vessels, located in New Jersey, wants 
sales representatives in various parts of 
country. Representatives should have con- 
tacts in oil refineries, ote plants, chemical 
plants or marine. RW-880 Chemical Engi- 


Seeeet, Class. Adv. Div., PO. Box 12, N. Y. 
36, N. 


continued on following page) 


ASSINIERY 


EQUIPMENT SEARCHLIGHT 


DONORA ZINC WORKS 


CHEMICAL ENGINEERING—December 1, 1958 


CE’s Searchlight spots the big bargains in used, resale 


and rented equipment. Check this issue’s listings—most com- 
plete in the field—for items you need now. 


> Coverage — National. Equip- vertically on a column; 3 col- 
ment and facilities—used, resale umns, 30 in. per page. Ads ac- 
and rental—for the process in- ceptable only in display style. 
dustries. For sale, wanted, for 
rent. 


> Rates—$21.75 per inch for all 
ads except on a contract basis; 
contract rates on request. An ad- 
vertising inch is measured § in. 


> Closing date — December 29th 
issue closes December 5th. Send 
all new ads to Chemical Engi- 
neering, Classified Adv. Division, 
P. O. Box 12, New York 36, N. Y. 


LIQUIDATION 


DONORA, PA. 


1—Traylor 10’ x 120’ Rotary Kiln, %4” shell. 
2—Ruggles Cole 90” x 55’ Class Al4 Rotary Dryers, 7/16” shell. 
2—Herreshoff 20° dia., 16 hearth, Furnaces. 
1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 
2—Swenson 6’6” dia. x 5’ deep, steel, jacketed Vacuum Pans. 
1—Blaw-Knox 1400 gal. steel, jacketed, agitated Vacuum Kettle. 
1—10,000 gal. Horizontal Steel Pressure Tank, 200# pressure. 
10—Lead lined, agitated Tanks, 1000 to 6500 gallons. 
Troughing Belt Conveyors; Bucket Elevators: Bins, 50 to 500 tons; Ball Mills; 
Jaw Crushers; Roll Crushers; Air Compressors. 


SEND FOR CIRCULAR 
FOR PROMPT ACTION CALL DONORA, PA. 


STOCK ITEMS 


1—4000 gal. 347 S.S. jacketed Reactor, 150# internal. 

1—Blaw-Knox 500 gal. 304 clad, jacketed, agitated Reactor. 

2—Pfaudler 1509 gal. glass lined, jacketed, agitated Reactors, 90# jacket. 
1—750 gal. nickel clad Mixing Tank, 125# internal, with nickel coils. 
2—Patterson 1000 gal., steel, jacketed, agitated Reactors, 20 HP. 
1—Vulcan Briquetting Press, 30” dia. x 1242” face, 304 S.S. rolls, 50 HP. 
1—3500 gal., 304 S.S. jacketed, agitated Tank, 9° x 7’. 

1—Haveg 4000 gal. closed Storage Tank. 

1—5000 gal. 304 S.S. Horizontal Tank, 6’6” x 20°. Unused. 

4—Stainless Heat Exchangers, 1220, 1080, 786, 500 sq. ft. 

1—Sharples C20 Super-D-Hydrator, 316 S.S., vapor tight XP Timers. 
2—Sharples PN14 & PY14 Super-D-Canters, 316 S.S. 

1—Sharples H2 Nozzlejector, 15 HP. 304 S.S. 

4—Bird 18” x 28”, 24” x 38”, 316 S.S. continuous Centrifuges. 

3—American 42” x 120’ Double Drum Dryers. 10 HP motors. 

1—Buflovak 48” x 40” nickel, single drum Fliaker. 

1—Bird 40” suspended Centrifugal; 347 S.S. imperforate backet, 1800 RPM. 
2—Buflovak 250 & 20 sq. ft., 304 S.S. forced circulation Evaporators. 
2—Feinc 5’ x 6’ stainless steel Rotary Vacuum Filters. 

2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft., 304 S.S. 

1—Niagara 36 H-110 horizontal 304 §.S. Filter, 110 sq. ft. 

1—Baker Perkins #16 TRM, 150 gal., jacketed sigma blades, Vacuum Mixer. 
1—Baker Perkins #15 VUMM. 100 gal. jacketed Mixer, 100 HP motor. 
3—Stokes R, single punch Tablet Machines, Unused. 

1—Dowtherm 360,000 BTU Vaporizer. 


PARTIAL LIST OF VALUES 


BRIL EQUIPMENT COMPANY 


2401 THIRD AVE. NEW YORK 51, 
TEXAS OFFICE—4101 San Jacinto St., Houston 4, MP 9 Jackson 6-1351 


REPRESENTATIVE ON PREMISES 
Tel. FRONTIER 9-9789 


SEND FOR NEWS FLASH 


Tel. CYpress 2-5703 Cable: Bristen, 
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EQUIPMENT SEARCHLIGHT .. . 


Day SS Double Sigma Cincinnatus 
Mixer, 20 gal. working capacity 


Horizontal Blenders, paddle type 180 
and 360 cu ft cap (4) 


Sturtevant Model 1/2 Ring Roll Mill, 
with 50 HP motor 


SPECIALS FROM OUR STOCK OF OVER 10,000 


Rietz RD-12 Disintegrator, S.S. contact. 
20 HP motor 


Louisville Dryer, 6’ x 45’, late flame 
type, welded constr. %" 


Micro Pulverizer #2, w/Jeffrey Vi- 
brator Feeder, 10 HP motor 


For any item you need, wire or phone collect GA 1-1380 


123 Townsend St. - 


“MACHINERY AND > 
EQUIPMENT COMPANY . 


San Francisco 7, California 


Banbury 3A Mixer 

500 gal. Stainless Clad Tanks 

8’ x 15’ x 2” welded S.S. Clad Tank 

4 x 6’ and 4’ x 8’ Hummer Screens 

7’ x 120’ Rotary Kilns 

8’ x 125’ Rotary Kiln 

% x 125’ Rotary Kiln 

604-24 Stainless Roto-Louvre Dryer 
705-24 & 502-16 Roto-Louvre Dryers 

6’ x 50’, 6’ x 30’ Rot. Steam Tube Dryers 
5’ x 40’ Rotary Kiln with 2’ Rotary Cooler 


60’ & 90’ Centers Bucket Elevators 


HEAT & POWER CO., 


FROM STOCK-H & P-MONEY SAVERS 


40” Tolhurst S.S. Susp. Cent. M.D. 
30” Fletcher Stainless Susp. Cent. M.D. 
40” Fletcher Steel Susp. Cent. M.D. 
750 gal. jktd. Steel Reactor 300 PSI 
50 gal. jktd. Stainless Reactor 50 PSI 
Sweetiand #10 Filter 36 SS Leaves 
4 Stainless Industrial 14 leaf Filter 
#6669 Raymond 6 roll Hi-Side Mill 
Jeffrey Hammermills 36” x 24”, 
24” x 18”, 20” x 12”, 15” x 8” 
Komarek-Greaves Briquette Presses 
27” x 23” and 20” x 9” 
40 ton NEW 430 S.S. Pipe Sch. 40 


... GHEMICAL MCHY. DIV. 


inc. 60 East 42nd St., New York 17, N. Y. 
MUrray Hill 7-5280 


SAVE ON GOOD USED MACHINERY 


Centrifugals: 12”, 30”, 40” & 48”. 

Centrifuges: Sharples +5 #6 Stainless 

—- Albright Nell 4x9 Atmos. Drum 
juffalo Vac. Drum Dryer 24x20". 

Vac. Shelf Dryers & Rotary Dryers. 
ae: Vallez type 49 Stainless covered 

aves. 

#2 Sweetland 12 Stainless covered leaves. 
Filter Presses: 6” to 36” Iron & Wood. 
Kettles: S.S. Jacketed, 80, 70, 60 & gals. 

Dopp 350 gal. cast iron Jack. Vacuum. 

Devine Units 30” & 36” dia. 

Steel, A. lum. & Copper 5 to 2,000 gals. 

: Raymond #00 Pulverizer 30 H.P. 
Also #0000 


Mikro Pulverizers #4, 2, 1, & Bantam 

Hammer Mills & Pulverizers 3 to 50 HP 

Ball & — Rot Cutters 112 to 50 = 

Pebble, Jar & Ball . Lab. to 6’ 
Steel 3 Roll 9” x 32”, 12” x ‘30 & 16" x 

Lehmann 4 Roll W.C. 12” x teel 

Colloid Mills Stainless Steel 5 & 112 HP. 
Mixers: Baker Perkins Jack. 100 gals. 

Day Imperial 75 & 150 gals. Jack. 

Day Pony Mixers 8, 15 & 40 gals. 

Day Jumbo 700 gal. horiz. mixer. 

Blystone 3000# horiz. spiral mixer. 

Dry Spiral Mixers 50 to 3000+. 

Lancaster 6’ dia. vert. mixer 25 HP 


250 
Sifters: Robinson 20” 48" Gyro, 3 open- 
ings and others. 
a. om Single & Rotary Types 
to 
Plastic Rubber Machy. Hydr. Presses. 


Partial listings. Write for Bulletins. 
STEIN EQUIPT. CO. 


107—8th St., Brooklyn 15, N. Y. 
Sterling 8-1944 


OVER 5,000 MACHINES IN STOCK 
FOR EVERY INDUSTRY AND PURPOSE 


Wrappers Mixers 

Packaging machines Pulverizers 
® Cartoning machines ® Grinders 
© Fillers e ers 

Labelers Sifters 


@ Filter presses e 
® Roller mills Tablet machines 


TELL US YOUR REQUIREMENTS 
on Details And Our Pg 
Prices A On Request 


UNION STANDARD EQUIPMENT C0. 


318-322 Lafayette St., New York 12, N. Y. 
Phone: Canal 6-5333-4-5-6 


SALE e 


REBUILT RAILROAD CARS FOR INTERPLANT USE 


GONDOLAS 


BOX @ FLAT 


er DITIONED TANKS 


RMAN-HOWELL DIVISION 
TRADING C 


LURIA STEEL & 


332 South Michigan Ave., Chicago 4, Iinois 


WEbster 9-0500 


TANKS FOR SALE 


Nine 10’ x 40’ used horizontal riveted Steel tanks, 
orizontal riveted steel tanks, 


At Sandyville, West Virginia 


ROGERS & WRIGHT COMPANY, 
P. 0. Box 26, W. Va. 


EMPLOYMENT 
OPPORTUNITIES 


(Continued from preceding page) 


EMPLOYMENT SERVICE 


Better Positions—$6,000 to $50,000. Want 
a substantial salary increase, more opportu- 
nity or different location? This national 47 
year old service connects you with best 
openings. You pay v3 only nominal fee for 
negotiations; this we refund when employer 
pays placement fee. Present position pro- 
tected. In complete confidence, write for 
articulars. R. Bixby, Inc., 553 Brisbane 
ldg., Buffalo 3, WN. 


Salaried Personnel $5,000-$30,000. This 
nationwide service successful since 1927 
finds openings in your field. Sells your abili- 
ties; arranges contracts. Present position 
rotected. Write for details—Jira Thayer 
ennings, P. O. Box 674, Manchester, Ver- 
mont. 
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LOEB OFFERINGS 


Autoclave: 50 gal. Struthers- — st. st. 
Centrifugals: 12”, 17”, 20” and 26”. 
Clarifiers: De Laval and hashes. st. steel. 
Crystallizers: 500 gal, stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Evaporator: Swenson, triple effect. 
Filters: Eithco, Oliver, Sweetland, Alsop, 
Sparkler, Industrial, Sweetland. 
St. steel, and ag. 
OP) act. agitator. 
Mille’ 2TH and 24”. 
Comminuting model D, 
Day 12 x 32” 2-speed _— 
ers: an arm a 
Dry Powder, various sizes. 
Troy angular pony 40 gai. 2 2-8: 
Mix-Muller Simpson Lab., 
Percolator: Piaudler 54 x 42” st. st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Pumps: LaBour st. st. 212” 15 hp. TE. 
Tanks: 800 gal. st. st. side agitated. 
Vacuum Pan: 42” Harris st. steel. 
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* TELEPHONE Steals, 4-142 


EQUIPMENT SUPPLY Co. 


wett 


DECEMBER SPECIALS 


Mikro #2TH with 10 H.P. AC Motor 
Gen. American 42°x120” Twin Drum Dryer 
Patterson 3% gal. S/S Jkt’d Lab. Mixer 2 H.P. 
Day 40 gal. Pony Mixer with AC motor 
Nash Hytor Vac. Pump #6, with 40 H.P. motor 
Gruendler “BB” Hammermill, Whirlbeater 
WE BUY 
COMPLETE PLANTS OR SINGLE UNITS 
WHAT HAVE YOU FOR SALE OR TRADE? 
YOU CAN BANK ON 


EQUIPMENT CLEARING HOUSE Inc. 


111 33rd Street Brooklyn 32, N. Y. 
$O 8-4451—4452—8782 


78’ FRACTIONATING COLUMN 


36 Plates with Heat tenn Reboiler Decanter. 
Suitable distiliation light from coke ovens, 
refinery, organic solvents. 


SOLVENT VAPOR RECOVERY EQPT. 


PROCESS EQUIPMENT SALES CO. 
4205 Fullerton Detroit 38, Mich. 
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COMPRESSORS 
World’s Best Rebuilts 

27 CFM 3000 PS! Worth V4A3 

70 CFM 1500 PSI 9x8 Norwalk TDS3T 

110 CFM 3000 PSI Ing. GC 50 

140 CFM 3500 PS 1244x160 Norwalk TRS4T 
191 CFM 300 PSI 9-414x9 Ch. Pn. 

238 CFM =100 PSI 9x9 Es 

321 CFM 125 PSI 10xti Ing. ES 

465 CFM 100 PSI 12xit-IR-ES-1 

502 | 125 PS! 12x13 Worth H 

676 CF 100 PSI 15-944x12 Worth. & IR 
686 CFM 100 PSI 14x13 Ing. ES Worth HB 
973 CFM 125 PSI Ing. XLE 3-60-440 

860 CFM 100 PSI 13-8x7 Joy WN102 
1352 CFM 125 PSI Ing. XLE 3-60-2300 

x 

7950 CFM 200 PSI 33- 1734x27 PRE24C 

AMERICAN AIR COMPRESSOR CORP. 
North Bergen, N. J. Union 5-4848 


8. 
Stokes 3-DDS2, 


jacketed, vacuum, hyd 
$.s. 
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stainless Steel Ball Mill. 


hw 
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( 
#2 all Stainless. 


MACHINECRAFT 


S. Reactor 1200 Ib. Pressure. 
Baker Perkins too an 8. “double arm. 50 HP 


Aluminum Condenser 350 sq. 


‘octor artz finned drum driers. 
Continuous stripping column 2 x 13 steel. 


LOUIS SUSSMAN, INC. 


LOLI 


LAL 


FOR YOUR IDLE MACHINERY! 


For top prices, quick action, contact us. 
Liquidations; appraisals our specialty. 


Wire us a list today, or phone GA 1-1380 


, MACHINERY AND 
EQUIPMENT CoO. | 
23 Townsend St. - San Francisco 7, Calif. 


results! 


“SEARCHLIGHT” 


Can Help You! 


Hundreds of miscellaneous 
business problems that con- 
front you from time to time, 
can be solved through the use 
of the SEARCHLIGHT SECTION 
of Chemical Engineering 


When you want to buy or sell 
used or surplus equipment 
and/or accessories, or have 
other business wants—adver- 
tise them in the SEARCHLIGHT 
SECTION for quick, profitable 
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LIQUIDATION 


TITANIUM DIOXIDE PLANT 
Broening Highway — Baltimore, Md. 


CENTRIFUGES: 1—Bird 32”x50” solid bowl continuous, 316 S8.S.; 4— 
Sharples C20 Super-D-Hydrators, 316 S.S.; 2—Sharples PN14 Super-D- 


Canters, 316 S.S.; 1—AT&M 26” suspended perforated basket, 316 S.S. 


FILTERS: 1—Eimco 10’x12’ rubber covered Rotary Vacuum; 2—Oliver 
8’x8’ Precoat rubber covered Rotary Vacuum; 1—Oliver 3’x4’ lead 
Rotary Vacuum; 4—Sperry 36” rubber covered Plate & Frame, 30 
chambers; 4—Sperry 36” PVC sprayed, 30 chambers; 4—Sperry 42” 
aluminum, 36 chambers. 


EVAPORATORS AND CRYSTALLIZERS: 2—Swenson 300 sq. ft. lead 
Evaporators, Everdur tubes; &—Struthers-Wells 8’6” dia. x 24’ high 


rubber lined Vacuum Crystallizers. 


PULVERIZERS and MILLS: 4—Raymond 5 roll high side Mills #5057, 
Double Whizzer Separator; 1—Williams 4 roll high side “Standard” 
Mill, Whizzer Separator; 5—Mikro Pulverizers, 4TH, 3TH, 2TH, motor 
driven; 2—Abbe 5’x16’ brick lined Mills; 1—Complete Micronizing 
installation including Pulverizers, Hoppers, Conveyors, etc. 


ROTARY KILNS: 1—Traylor 11’x155’; 1—Vulcan 8’x125’; 2—Vulcan 
8’x50’; 2—Vulcan 6’x60’. 
DRYERS: 1—Traylor Rotary 5’x50’; 1—4’x20’; 1—Proctor & Schwartz 
8’ wide x 60’ long Conveyor Dryer, S.S. belt. 


RUBBER LINED TANKS: 1—14’x30’ Scrubber Tank; 4—12’x10’ agi- 
tated; 4—10’x10’ agitated; 1—10’x8’ agitated; 1—10’x18’; 2—9’x9’; 1— 
8'6”x24’; 1—6’x7’; 1—9’x10’ agitated; 1—8’x35’ Scrubber Tank; 1— 
8’x24’ Scrubber Tank; 6—8’x8’ agitated; 1—6’x8’ agitated; 2—5’x6’ 
agitated; 1—4’x6’ agitated. 
STEEL TANKS: 1—24’x15’; 3—20’x20’; 1—13’x12’; 1—11’x20’; 1— 
10’x10’; 1—10’x9’ agitated; 4—8’x30’ pressure; 2—8’x12’; 1—8’x8’ 
agitated; 1—8’x8’; 1—8’x6’. 

COMPRESSORS: 1—Worthington 1000 cfm, 30 psi; 1—Sullivan 1000 
cfm, 30 psi; 1—Ingersoll Rand 500 cfm, 30 psi; 1—Ingersoll Rand 3000 
cfm, 180 psi. 

VACUUM PUMPS: 3—Ingersoll Rand 500 cfm; 2—Worthington 500 
efm; 1—Joy 500 cfm; 1—Sullivan 500 cfm; 1—Ingersoll Rand 300 cfm. 


MISCELLANEOUS: Steel Buildings; 2—Shepard Niles 20 ton Over- 
head Cranes; 4—Cottrell lead lined Precipitators; 2—Permutit Water 
Softeners; 5—Dorr Thickeners 70’, 50’, 40’, 16’ and 14’ dia.; 2—Sweco 
4’ dia. Stainless Separators; 1—Bemis 50# Bag Packer with sewing 
machine conveyor and flattener; 3—16” Belt Conveyors; 3—Bucket 


‘Elevators 65 to 125 ft. high; Redler Conveyors 5” and 10”; Screw 


Conveyors 6” and 9”; 150—LaBour, Durco, Worthite, Duriron and 
Stainless Steel Centrifugal Pumps, 2” to 6”, with motors. 


Partial List of Values Circular Being Prepared 


Representative On Premises For Inspection 
Baltimere Telephone: Medford 3-2911 


Ried EQUIPMENT COMPANY 


2401 THIRD AVE., NEW YORK 51, N. Y. 
Tel. CYpress 2-5703 
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FOR SALE—FROM STOCK! 


ROTARY KILNS 


1—11’ x 155’ Traylor, %” shell 
x 120’, brick-lined 

1—8’ x 125’ Vulcan, %” shell 
4—-8’ x 124’, 4 tires 

1—-8" x 115", brick-lined 

1—8"’ x 50° Vulcan, 1” shell 
2—7' x 120’. 3 tres 

2—6’ x 69’ Renneberg, shell 
1—4’ x 24’, brick-lined 


REACTORS—FERMENTERS— 
KETTLES 


3—750 gal. Fermenters, SS, ASME 304 
int. 304 jkt., 10 HP XP agit. 

6—465 gal. reactors, T304 ELC SS, 150# 
int. 160# jkt. 

1—450 gal. reactor T347 SS, 15% jkt. 
agit. 

1—100 gal. T304 SS reactor, ASME Vac. 
int. 75# jkt. UNUSED. 

1—Pfaudler 1000 gal. G/L. reactor, 
ASME 75# jkt., 254 int. 

1—Pfaudler 600 gal. G/L reactor, jkt., 

5—Pfaudler 500 cal. G/L reactors, 25# 
int., 75 jkt. 

1—Pfaudler 100 gal. G/L reactor, ASME 
Vac, int., 75% jkt. 

1—Pfaudler 30 gal. G/L reactor, 25# 
int., 75 jkt. Agit. 

5—1800 gal. Steel Kettles, 1807 jkt.. 
paddle agit. 

1—1500 gal. Steel reactor. ASME 600# 
int., 1504 jkt. 


EVAPORATORS, VACUUM PANS 


1—Buflovak evaporator, 588 sq. ft., 
double effect, vert. long tube, T304 
ss 


2—Nickel clad evaporators, 400 & 250 
sq. ft. vert. long tube. 

1—Stokes evaporator, 236 sq. ft., double 
effect. T316 SS. 

2—Buflovak evaporators, 250, 20 sq. ft.. 
forced circulation, T304 SS. 

1—Struthers-Wells evaporators, 625 sq. 
ft., T347 SS, full vacuum. 

3—Sanitary Vacuum Pans, 6’ dia. SS, 
internal coils. 

1—B & S evaporating kettle, 600 gal, 
SS, 6’ dia. agit. 


PRESSURE LEAF FILTERS 


1—Niagara #510-28, 510 sq. ft. ver- 
tical, T316 SS. 

2—Sparkler #33-S-28, 150 sq. ft., 
T304 SS leaves, (1) with T304 SS 
tank, (1) with steel tank. 

1—Niagara #36H-110, 110 sq. ft., 
horiz. T304 SS. 

1—Niagara #80-30, 80 sq. ft., verti- 
cal, T304 SS jacketed. 

1—Niagara #45-30, 45 sq. ft., verti- 
cal, T3904 SS leaves, steel tank. 

1—Alsop SD-12-WR-30 St. St. filter. 


MILLS, BALL, PEBBLE, ROD 


4’6” x 16” Hardinge conical ball, 25 HP 
7’ x 15° Marcy rod, 4” liners, 300 HP 
56" x 22” ball-tube, Allis-Chalmers 

6’ x 16° ball-tube, Allis-Chalmers 

4'6" x 12° pebble, contin., Patterson 

5’ x 10° rod, Kennedy-Van Saun 

8° x 10° pebble, batch, Patterson 

6’ x 8’ pebble, contin., Patterson 

6° x & pebble, batch, Patterson 

6’ x 5’ pebble, batch, H. K. Porter 

6’ x ball, Marcy #64%, 125 HP 
5’ x 6’ pebble, batch, Abbe 


BASKET CENTRIFUGALS 


1—A.T. & M., 48” Susp., T304 SS perf. 
basket. vapor tite, 25 HP 

1—Bird 40” Susp., steel imperf. basket 

1—Fletcher 40” Susp., SS perf. basket 

1—Fletcher 30” SS perf. basket 

1—Tolhurst 36” centerslung bronze 

1—Fletcher 12” Underdriven T304 SS 
imperf. basket 


MILLS—PULVERIZERS 


4—Raymond #5057, hi-side 
1—Raymond #3036, hi-side 
1—Raymond 66” 6-roll, 200 HP 
1—Penna. Crusher 400 HP hammer- 
mill, 47” x 60”, UNUSED. 
1—Kennedy #495 gyratory crusher 
1—B & W #32E pulverizer, 75 HP 
4—Mikro pulverizers: #4th, 3th, 2th 
2—Bacon 20” x 6” jaw crushers 


MIXERS, DOUBLE ARM 


24—Baker-Perkins #17, 200 gal. sigma 
blade, jktd. 
2—Baker-Perkins #K-300 “Ko-Knead- 
ers”, jkt., 60 HP. 
1—Baker-Perkins #15-USE, 100 gal., 
75 HP, Dispersion blade, Stainless 
Steel, Jktd. 
1—Baker-Perkins #15 JNM. 100 gal., 
sigma blades, jktd., 30 HP. 
1—Baker-Perkins #15 VUMN, 100 gal.. 
100 HP, Dispersion blade, steel, vac- 
uum cover, Jktd. 
1—Bager-Perkins #15 JYUE, 100 gal., 
Jktd., 20 HP 
1—Baker-Perkins #14 JIM, 50 gal.. 50 
HP naben blades, jktd. 
2—J. H. Day 35 gal., sigma blade. 
1—Day 5 gal., sigma blade, T-304 SS. 


MIXERS, POWDER 


1—Stainless Steel 425 cu. ft. ribbon type. 
2—Jacketed paddle mixers, 250 cu. ft. 
2—Sprout-Waldron 200 cu. ft., ribbon 
1—Worthington 70 cu. ft. rotary dry 
batch blender, 30 H.P. 
1—Industrial 75 cu. ft. ribbon type mixer. 
1—Robinson 15 cu. ft, St. St. ribbon jktd. 
3—St. St. Paddle mixers, 40, 180 gal. 


120,000 Sq. Ft. of Equipment in Stock 


PERRY EQUIPMENT CORP. 
Phone POplar 3-3505 | 


CRUSHERS—Jaw, 9 x 16 og ae x 12 
Farrel—15 x 40 Goodroads x 10 Forrel 
—28 x 36 Traylor 

CRUSHERS—Roil, 16 x 10 Sturtevont—I8 x 
24 Steele—24 x 16 Allis Chalmers—30 
16 24 x 24 Link Belt 
30 x 30 Jeffrey 

MILLS—Hommer, 25 HP Williams AKB—-30 
HP Mikro 3 W—50, 100, 125 HP Jeffrey— 
350 HP Penno. SXT 13—450 HP Penna. 
SXT 14 

SCREENS, 12” x 6” Ajax (s/s)—3 x 5, 3 x 
10, 4 x 10 Tyler Hummer—40 x 84 Roball 
—40 x 120 Rotex—42” x 10” Cedar Rapids 

Conte, x 8", x 
x Air Swept—7' x 
22”, x x 48", 10° x 48” all 
with motors 

BAG PACKER, St. Regis 100LS (unused)— 
105FV, O0Sit 2 spout for 25/50 100> 
valve type bogs 

MILLS—Pebble Lub. 1 & 4 Jaor—30 x 24, 30 
a 42,36 48 5 « 4,6 5S’ Porc Lined 
—6 «x 8B Buhrstone 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 


BEST BUY 
5 ROLLER RAYMOND MILL 


LOW SIDE 


Model # 5057, 50” ring, Raymond Oil 
Journals, good condition, with Cyclones, 


Fans, Structural Steel stand, extra parts. 


. $7500.00 


Priced at... 


FOR ADDITIONAL 
INFORMATION 


ABOUT CLASSIFIED 
ADVERTISING 


Contact The McGraw-Hill 
Office Nearest You 


ATLANTA, 3 
1301 Rhodes-Haverty Patt JAckson 3-6951 
R. H. POWELL 


BOSTON, 16 
350 Park Square HUbbard 2-7160 
D. J. CASSIDY 


CHICAGO, 11 
520 MOhawk 4-5600 
HIGGENS—D. Cc. JACKMAN 


CLEVELAND, 13 
1164 Bldg. SUperior 1-7000 
. SULLI VAN—F. X. ROBERTS 


DALLAS, 2 
1/12 Commerce St., Vaughn Bldg 
Riverside 7-5117 
GORDON JONES—F. E. HOLLAND 


DETROIT, 26 


856 WOodward 2-1793 
. WATSON 


17 
1125 W. 6 St. HUntley 2-5450 
R. L. YOCOM 


NEW YORK, 36 
500 Fifth Ave. OXford 5-5959 
D. T. COSTER—R. P. LAWLESS 


PHILADELPHIA, 3 
Six Penn Center Plaza 
W. BOZARTH—T. W. 


ST LOUIS, 8 
3615 Olive St. 


SAN FRANCISCO, 4 
68 Post St. 


LOcust 8-4330 
McCLURE 
JEfferson 5-4867 


DOuglas 2-4600 
W. C. WOOLSTON 
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One thing above all! 
consistent QUALITY 


GELB 


CHEMICAL 
PROCESSING 
EQUIPMENT 


« 


2—Tolhurst SS suspended type centrifuges with 40” perfor- 
ated basket, fume tight covers, complete. 


1—Tippett & Wood steel jacketed kettle, 2500 gal., ASME code 
1—5000 gal. nickel clad horizontal storage tank 


CENTRIFUGES: 


1—32” suspended type centrifuge with imperforated basket 
3—T Telbunet center slung centrifuges, 40’ and 48” with rubber covered 
rforated baskets 
1—Sharples #16P pressurite SS super 
2—Tolhurst suspended type centrifuges. 
baskets, complete 


26" and 30” perforated 


DRYERS: 
oe Belt steel roto louver dryers, Model 207-10, 310-16, 310-20, 


‘Semana double drum dryer, 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5° x 30° 
1—Stokes double drum dryer 5° x 12’ 

1—-Louisville rotary steam tube dryer, 8’ x 45’ 
1—Louisville SS rotary kiln, 30” x 7 , complete 
1—Stokes SS rotary vacuum dryer, 2’ x 6 

6—Stokes steel jacketed rotary vacuum dryers, 3’ x 15’ 


FILTERS: 


1—Oliver horizontal filter, 
1—Sweetland #7 filter with 20 steel leaves 
10—Sweetland filters pad with 72 SS leaves 


1—Niagara SS filter Model 510-28 

1—Olliver horizontal filter, 3’ 

1—Feinc SS rotary vacuum string filter, 3° x 3 ) 
10—Shriver plate and frame filter presses 12” to 42” 


MIXERS: 


( 5—Baker Perkins double arm sigma blade mixers, 100 gal. 
316 SS sigma type jacketed heavy mixers, 


gal. 60 
3—Howes 40 cu. ft. rubber covered ribbon blenders 
1—-Leader SS jacketed 51 cu. ft. ribbon blender 


THE GELB GIRL—DECEMBER 1958 


MISCELLANEOUS: 
2—Heat Transfer Products steel bubble cap columns, 36 and 42” 
with 5 and 10 trays 


1—Acme steel bubble cap column 42” dia. with 10 trays 
1—Downington Iron Steel bubble cap column 24” dia, with 14 trays 
2—Patterson Kelley, steel heat exchangers, 1000 sq. ft. each 
2—Badger type 316 SS heat exchangers, 400 and 480 sq. ft. 
6—Struthers Wells heat exchangers, 885 sq. ft. 

1—Patterson Kelley steel heat exchanger, 427 sq. ft. 

50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 

4—Type 317 SS heat exchangers 892 sq. ft. each, 200 PSI 
30—Struthers Wells SS heat exchangers 650 sq. ft. each 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
2—-Stokes tablet presses, Model T 

1--Bolling 8” x 16” 3 roll laboratory calender 

1—Swenson type 316 SS vacuum crystallizer, x 12’ 
1—Swenson type 316 SS vacuum crystallizer, 2’6" x 12’ 
1—Badger type 316 SS bubble cap column 36” dia. with 8 trays 
1—Badger type 316 SS bubble cap column 42” dia. with 11 trays 
1—Pfaudler glass lined jacketed kettle, series P, 20 gal. 
1—Stokes Model DDS2 rotary tablet press 


—e glass lined jacketed reactors, 20, 100 and 300 
ga 


1—Cleaver Brooks 500 HP package steam generator, 200 
pressure, ASME Nat. Bd. of 


2—Blaw-Knox steel distillation columns, 36” x 40’ with 24 
trays, complete (NEW) 


4—SS jacketed 150 gallon kettles 


CHEMICAL, RUBBER, OIL, PLASTIC and FOOD PROCESSING MACHINER 


GHWAY No.22, 


UNION,N.J. 


MUrdock 6- 


\ 
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All HARDINGE Feeders 
are suspended from the 
feed bin which: 


¢ Eliminates costly feeder 
support structure 


¢ Provides accessibility to 
equipment following feeder ~ 


¢ Requires extremely low 
head room. , 


Size “A” 
Constant- 
Weight Feeder, 
8’ - Belt. 


Allen Bradley Co. .............. 50 
Allis-Chalmers Mfg. Co. 

General Machinery 97 
Alloy Steel Products Corp. ..... 30 
American Brass Co. ............ 1 

Metal Hose Div. ............. 136 


American Flange & Mfg. Co..... 71 
American Meter Co. 

Ames Iron Works .............. 93 
Antara Chemicals, Div. 

General Aniline & Fiim ‘oun. 86 
Autoclave Engineers, Inc........ 
Avondale Marine Ways, Inc..... 145 


Baker & Adamson Products, 
General Chemical Div. of Al- 

Barber-Colman Co, ............ 

Barnstead Still & Sterilizer Co.. 


Camco Fittings Co. ............ 140 
Carborundum Co. ............-- 39 


Celanese Corp. of America...... 
Chemical & Power Inc. ist 
Chicago Bridge & Iron, Corp 


larage Fan Co Pigs: 

Cleaver Brooks Co. ............ 12 
Continental Can Co. ........... 154 
Cooper Alloy Corp. ...........-: 87 
Crouse-Hinds Co. ............ 33-38. 


Size “D” Constant- 
Weight Feeder, 
36” - Belt. 


30’ Disc Feeder 
84” Disc Feeder 


HARDINGE 


240 ARCH ST. ° 


INCORPORATED. 


Main Office and Works 
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Darling Wee & Mfg. Co........ 144 


Dean Inc. 

Dean Thermo-Panel Coil Div. 164 
DeLaval Separator Co. ......... 6-T 
Denver 65, 176 
Dow Corning Corp. ............ 159 
Downington Iron Works........ 13. 


Advertising Sales 
Representatives 


ton 1 D. 
350° Park WUbbard 2-7160. 
Chicago 11...... Jr. 
Michigan’ A hawk 4-5800. 


Frankfurt/Main........... Michael R. Zeynel. 
15 Wilivaien 
95 Farringdon St. 
Los Angeles 17............++ John B. 
1125 W. Sixth St. 
New York 36—R. G. Frederick, A 
John R. Emery 
500 Fifth Ave. rg ‘ord 5-5959 
Philadelphia 3............. . M, Schellenger 
Penn Center Plaza LOcust r 
1111 Oliver Bidg. EXpress 1- and. 
San Francisco 4............- W. C. Woolston 
DOuglas 2-4600° 
J. M. Rodger, Jr. 
‘Olive St. Jeffe: 5-4867° 


From 100 d 
To 200 Tons/hour fie 
196 
Duriron Company, Inc., ‘The.... 
etin 33-E-11 describes entire Hardinge Feeder line. . 
> 


Eastern Industries, Inc......... 153 
Eaton-Dikeman Co. ............ 164 
Electric Machinery Mfg. Co..... 67 

lehard Industries, Inc....... 77 

ay Company, Inc. .......... 59 


Falls Industries, Inc. ........... 161 
Forge & Fittings Div., 
H. K. Porter Company, Inc... 162 


General Electric Co. .......... 16-17 
-B ham Mfg. Co 150 
Graver Tank & Mfg. Co........ 175 
rinnell Company, Inc. ........ 
Hammond Iron Works.......... 155 
Harshaw Chemical Co., The.... 88 
Heyl & Patterson, Inc........... 182 
Hills McCanna Co. ............ 81 


Illinois Water Treatment Co.... 192 
International Engineering Corp. 180 
International Nickel Co. ....... 141 


Jerguson com & Valve Co..... 174 

Johns Manville Corp. 

Jones & Laughlin Steel Corp.. .20-21 


Kennedy Van Saun Mfg. & 
Kidde & Co., Walter........... 171 
Kollmorgan Optical Corp... .164, 166 
168, 170, 172, 174 


Lapp Insulator Co. 
79 
Lee Metal Products Co.......... 142 


Linde Co., Div. of 
Union Carbide & Carbon Corp. 129 
Lummus Co 28 


Manning, Maxwell & Moore, Inc. 22 
Manzel Division of 
Houdaille Industries, Inc..... 146 


Mark & Co., Clayton ........... 148 
Marsh Instrument Co.......... 181 


Mine Safety Appliances Co..... 25 
Mixing Equipment Co.....4th Cover 


National Engineering Co. ..... 104 
Newark Wire Cloth Co.......... 155 
Niagara Blower Co. ............ 191 
Engineering & Research 
Nordberg Mfg. Co. ............ 139 
Patterson-Kelley Co. ......... 52-53 


Peerless Pump Div., Food Ma- 
chinery & Chemical Corp..... 193 
Petro-Chem Development Co... 91 


Pitt-Consol Chemical Co........ 156 

Pittsburgh Lectrodryer Div. of 
McGraw-Edison Co. ......... 

Prater Pulverizer Co............ 182 


‘Quaker Oats Co., Chemical Div. 73 
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This Self-Contained 
Fluid Cooling System 


gives most 
accurate temperature 
control 


Applied in cooling industriai machines 
Of processes to temperatures approach- 
ing the ambient wet-bulb, the NIAGARA 
Aero HEAT EXCHANGER is independ- 
ent of any more than a nominal water 
supply or disposal. The coolant system is 
a closed one, free from dirt and mainte- 
nance troubles. 

Heat is removed from your process at 
the rate of input, giving you precisely the 
temperature you require and assuring the 
quality of your product. Heat may be 
added to prevent freezing in winter or 


for better control in a warm-up period. 
Liquids or gases are cooled with equal 
effectiveness, 

Heat is rejected outdoors. Only the 
little water evaporated on the cooling 
coils in the air stream, or discharged to 
prevent hardness build-up, is consumed. 

Niagara sectional construction saves 
you much installation and upkeep ex- 
pense, gives full access to all interior parts 
and piping. Your equipment always 
gives you full capacity and “new plant” 
efficiency. 


Write for Niagara Bulletin No. 132 for complete information 


NIAGARA BLOWER COMPANY 
Dept. CE-12, 405 Lexington Ave., New York 17,N.Y. 
District Engineers in Principal Cities of U. S. and Canada 


JOHN ZINK 


custom-design work. 


WASTE DISPOSAL 
PROBLEMS? 


HAS THE ANSWER... 


John Zink Waste Disposal Units are custom designed to your 
specifications, for your individual application. Any size or 
capacity can be furnished for use in reducing liquid and 
semi-liquid wastes, or obnoxious gases. Available as a com- 
plete unit or burners only. John Zink Waste Disposal Units 
have been field-proven in process service throughout the world. 


*The John Zink research furnace provides ideal test facilities for all 


Gas, Oil & Combination Burners / Inert Gas Generators 
Air Heaters / Smokeless Field Flares / Mutes 


JOHN ZINK CO. 
@ Tulsa, Oklahoma 


it 


i 
| 
| 
National Airoil Burner Co..... 163 : 


AUTOMATIC 


MIXED-BED 
DE-IONIZER 


BEES 


For all types of processes requiring 
very pure water. Completely auto- 
matic. All functions easily adjusta- 
ble. Completely assembled, ready 
for hook-up. Made in a range of 
practical sizes. Write for particulars 
on these new, valuable, and highly 
adaptable units. 


ILLINOIS WATER TREATMENT CO. 
@40 CEDAR ST., ROCKFORD, itt. 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Can. 


ADVERTISERS . . 


Raybestos-Manhattan 

Manhattan Rubber Div...... 143 
R & I E Division 

I-T-E Circuit Breaker Co..... 
Robertshaw Fulton Controls Co. 

Fulton Sylphon Division...... 1 
Rockwood Sprinkler Co........ 18-19 


Saran Lined Pi 


Sargents Sons °C. 160 
Shell’ Chem cal ..2nd Cover 
S. Morgan Smith Co. ........... 158 
Southwestern Supply & Machine 
Sparkler Mfg. Co. 183 
Spray Engineering Co. ......... 152 
Sprout Waldron & Co.......... 40 
Square D Company ............ 43 
Standard Oil Go, (Indiana) . 


Stone & Webster Engrg. Corp... 95 
Sturtevant Mill Co. ............ 170 


Sun Shipbuilding & Dry Dock Co. 24 


Tote 
Trent Tube C 102 
Tri-Sure Products, Limited. . 71 
Union Iron Works ............. 157 
U.S. Rubber Company...... woe Add 
Vogt Machine Co., Henry...... 106 
Vulcan-Cincinnati, Inc. ........ 8-9 
Walworth Company ........... 147 
Waukesha Foundry Co.......... 135 


Wisconsin Protective Coating Co. 192 
Wolverine Tube, Div. of 
Calumet & Hecla, 89-90 


Worthington Corp. ........... 10-11 
Wyandotte Chemicals Corp. 
ichigan Alkali Div......... 47-48 
63 


PROFESSIONAL SERVICES .... 184 
CLASSIFIED ADVERTISING 
F. J. Eberle, Business Mgr. 


EMPLOYMENT 

OPPORTUNITIES ........ 185, 186 
EQUIPMENT 

(Used or Surplus New) 


ADVERTISERS INDEX 


Aaron Equipment Co., Div. of Areco 

American Air Compressor Corp... 187 
Brill Equipment Company..... 185-187 
Bristol 185 
El Paso Natural Gas Company.... 185 
Equipment Clearing House Inc.... 186 
Erman-Hornell, Div. Luria Steel & 


Gelb & Sons, Inc., R.. 189 
Greenpoint Pipe Co., Inc......... 187 
Heat & Power Company, Inc...... 186 
Lawler Company 188 
Loeb Equipment Supply Co...... 186 
Machinery & Equipment Co., Inc.. 186 

187-188 
Monarch 185 
Perry Equipment Corp........... 188 
Process Bquipment Sales Co...... 186 
Rogers & Wright Company...... 186 
Stein Equipment Company....... 186 
Sussman, Inc., Louis............ 187 
Union Standard Equipment Co.... 186 
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FOR CORROSION-RESISTANT 
COATINGS 


PROVEN IN THE 
PROCESS INDUSTRIES 
@ STEEL TANK LINING 

@ CONCRETE TANK LINING 


@ PROTECTION OF STRUCTURAL 
STEEL, FUME DUCTS AND 
EQUIPMENT 


@ CONCRETE FLOORS 
@ TANK CARS 


FOR IMMERSION SERVICE 


FOR HEAVY DUTY 
MAINTENANCE SERVICE 


PLASITE Protective Coatings are 
formulated with a combination of 
high resistant resins to achieve 
highest possible chemical resis- 
tance. 


Epoxy Polyurethane 

Phenolic Polyamid 

Furane Chemical Rubbers 
Vinyl 


SET COATII 
| HEAVY BUILD using standard spray or 
brush methods. 

WIDE CHEMICAL RESISTANCE to acids, 
caustic solvents, salts, de-ionized 
water, and aq 

_ HIGH TEMPERATURE RESISTANCE not 
affected by thermal shock. 

e AIR DRY field applications. 

EXCELLENT BOND No Primers on 
white metal blasted surface. 

HIGH BAKE COATINGS 

@ STRAIGHT PHENOLICS 

EPOXY PHENOLIC . 

@ PLASTICISED PHENOLICS 
CAULKING COMPOUNDS 
PRIMERS 
e HIGH RESISTANT — Quick drying. 
HEAT RESISTANT COATINGS 


2s WRITE teday for new 
Lato _ bulletin No. 258 with com- 
application 


plete details, 
information, etc. — with- 
out obligation. 


WISCONSIN 
protective 
coating 
COMPANY creen aay, wis. 


REPRESENTED IN PRINCIPAL INDUSTRIAL AREAS 
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Prudential Insurance Co. takes no chances on fire in its recently erected Chicago Office Building. 


PEERLESS FULLY APPROVED 
FIRE PUMPS... 


<4 Peerless pumps give i diate pr i gainst fire aut tically, without human attention. 


ce 


HOW TO DEAL WITH A FIRE BEFORE IT STARTS! 


To insure adequate protection against the hazards of fire, a qualified 
independent fire protection system is a must. And to be doubly sure 
of the best system, the vital heart of the unit, the pump, should be 
the best money can buy. That’s where Peerless fully-approved fire 
pumps excell. 
Throughout a third of a century, Peerless fire pumps have at- 
tained an enviable and pre-eminent reputation in protecting all 
types of buildings, plants and warehouses. Put this know-how to 
work on your protection problem. See how Peerless’ combination of 
top quality fire pump equipment, exacting engineering application 
and nationwide service can serve you best. In many instances, the Available with steam turbine, engine or electric 
savings effected thru more favorable insurance premiums can pay motor drives, Peerless fire pumps are available 
for the installation. For fire pumps at their very best look to the for high pressure sprinkler systems, or foam 


leader, look to Peerless. Write for bulletin B-1500 today. en ee eee kind of commer- 


PEERLESS PUMP DIVISION 
Pan FOOD MACHINERY & CHEMICAL CORPORATION 
Putting Ideas to Work 2005 NORTHWESTERN AVENUE, INDIANAPOLIS, INDIANA ce 


Gentlemen: Please send me immediately a copy of your Bulletin B-1500. 


Peerless LESS 
ay NAME 
Me Pump PUM 


Plants: 
Los Angeles 31, Calif. and Indianapolis 8, Ind. CITY STATE 
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handles highly 


B. F.Goopricu offers ““Commander”’ 
acid hose, a new hose that can handle 
the highly corrosive acids and chemi- 
cals that quickly eat holes in ordinary 
acid hose. 

For years engineers have been search- 
ing for a hose to carry strong I 
acids like concentrated sulphuric acid, 
nitric acid and chromic acid. A new 
rubber compound that resists these 
acids has now been developed espe- 
cially for acid hose. This new rubber, 
used in the thick tube of B. F.Goodrich 
Commander acid hose, makes it pos- 
sible for the hose to last many months 
or even years in service where ordinary 


acid hose lasts only a few weeks. This 
means less downtime, lower operating 
costs, and reduces the hazards of han- 
dling dangerous acids. 

A special rubber compound is also 
used in the tough, smooth cover of 
this B.F.Goodrich hose. It gives the 
hose high resistance to acids, salts, 
alkalis, abrasion, weather and just 
about everything else that ruins regular 
hose. 

The new hose comes in two con- 
structions: with or without wire re- 
inforcement. The wire-reinforced hose 
can be used for both suction and 
discharge service. It has a heavy spiral 


B.EGoodrich acid hose 
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steel wire embedded in the rubber that 
prevents collapse under full vacuum, 
increases Crush resistance. The hose 
without wire reinforcement is for pinch- 
valve service, and can also be used to 
handle acids which form crust on tube 
that must be broken off by flexing or 
pounding hose. 

Your B.F.Goodrich distributor has 
full information on the acid hose de- 
scribed here. And as a factory-trained 
specialist in rubber he can answer all 
your questions about all the rubber 
products B.F.Goodrich makes for in- 
dustry. B.F.Goodrich Industrial Products 
Company, Dept. M-482, Akron 18, Ohio. 
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In the design of heat transfer equipment such as 
multiple effect evaporators and crystallizers, there is 
no substitute for the services of an experienced ‘“‘hand”’ 
—when it comes to calculating co-efficients and select- 
ing a type which promises the most efficiency for 
every operating dollar. 

CB&I—long the leader in the fabrication of vessels, 
field erection, X-ray, stress-relieving and welding— 
now supplements its organization with a staff of compe- 
tent, experienced chemical engineers who are capable 
of designing heat transfer and other process equip- 
ment to suit your needs. 

Whether you are contemplating a new plant, a 
plant expansion, or replacement of existing equipment 
—it will pay you to investigate how CB&l’s coordi- 
nated services can provide equipment that is designed, 
fabricated, erected, put into operation and guaranteed 
under a single responsibility. 

Write our nearest office for details on this CB&l- 
Engineered equipment: 


Crystallizers Vacuum Dryers 
Evaporators Reboilers 

Flash Evaporation Systems Vaporizers 
Condensers Boiler Feed 

Custom Made Heat Water Equipment 


Transfer Equipment Vacuum Pan Dryers 


Chicago Bridge & Iron Company 


Atlanta Birmingham Boston Chicago Cleveland Detroit Houston Kansas City (Mo.) 
New Orleans New York Philadelphia Pittsburgh Salt Lake City 
San Francisco + Seattle * South Pasadena « Tulsa 
Plants in Birmingham + Chicago « Salt Lake City * Greenville, Pa. « New Castle, Delaware 


SUBSIDIARIES: 
Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 


REPRESENTATIVES AND LICENSEES: 
Australia, Cuba, England, France, Germany, Italy, Jopan, Netherlands, Scotland 
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Cost-cutting approach saves $6,000 on fluid mixing 


An idea from your LIGHTNIN Mixer representative’s briefcase 


Here’s a fluid mixing idea that has 
already saved a company $6000 on 
equipment, and is saving many more 
dollars on operating expense. 

In this plant, heavy clay-and-water 
slurry is mixed in tall tanks. But this 
operation posed a big maintenance 
problem, because the long vertical 
mixer shaft in each tank had to be 
steadied by a bearing in the tank’s 
bottom. Gritty clay kept getting into 
this bearing and grinding it to pieces 
in a few weeks. 

Then production had to stop while 
maintenance men hoisted out the 
heavy shaft and installed a new bear- 
ing. The bearings didn’t cost much, 
but the tab for replacing them was 
ruinous. 

Finally a LIGHTNIN Mixer repre- 
sentative explained how this com- 
pany could easily mix uniform clay 


suspensions in its tall tanks—with a 
side entering LIGHTNIN Mixer like the 
one you see here. 

Now there’s no maintenance head- 
ache, because no steady bearing is 
needed; so production keeps moving 
without costly stoppages. 

Also, it costs $6000 less to install 
one of these LIGHTNINs than it would 
cost to replace the older mixers, 
mainly because no elaborate bracing 
is required on top of the tank. And 
this company reports its clay suspen- 
sions are much more uniform than 
before. 


What this man can do for you 


This is just a sample of the cost- 
cutting approach to mixing that you 
get from your LIGHTNIN representa- 
tive. 

He can bring you long-term savings 


on fluid mixing better than anyone 
else—because that’s his job, and he’s 
an expert at it. 

He can help you avoid engineering 
headaches, too, because his recom- 
mendations are based on unique 
Mrixco pilot-run data guaranteed 
accurate. 

Take advantage of his unmatched 
experience by calling on him for 
prompt help on any fluid mixing 
operation. You'll find his name in 
Chemical Engineering Catalog, Or 
write us direct. 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT CO., Inc., 128-n Mt. Read Bivd., Rochester 11, N.Y. 
In Canada: Greey Mixing Equipment, Ltd., 100 Miranda Avenue, Toronto 10, Ont, 
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